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Introduction to the 


JOHNSON VIKING MODEL 122 Variable Frequency 
Oscillator Assembly, calibrating, and Operating 
Instructions 


Good workmanship and careful adherence to instructions are necessary in the 
building and operating of the Model 122 Variable Frequency Oscillator. Although the 
design of this VFO was carried out with the objective of reducing the number of criti- 
cal circuits to a minimum and making assembly simple, the capacitor and inductor values 
of the tuned circuit components were necessarily chosen with a given parts layout; 
therefore, the builder should duplicate the layout shown in the illustrations and 
described in the text. Circuits should be checked against the schematic diagram 
during the several steps of assembly. Much time and effort may be saved by finding 
an error or deviation from the illustrated layout before the unit is completed. 


The accuracy of frequency adjustments will be largely determined by the 
amateur's requirement and the standard he has available. The calibrating instructions 
should be understood before attempting to make initial frequency adjustments. After 
the frequency setting adjustments have been completed to the satisfaction of the user, 
)there is little reason to expect much change with time; however, it is always wise to 
check the frequency calibration periodically if the VFO dial scale is depended upon 
for determining the frequency of the transmitter. 


The Viking Model 122 VFO has only two controls. A little care in noting 
the position of the Bandswitch and the Tuning dial before completing transmitter 
tuning will assure the operator of a correct frequency indication. The operating 
instructions are very simple but important. Be certain they are understood before 
using the VFO. 


WARNING 


The Viking Model 122 VFO derives its power from the transmitter low voltage. 
power supply or an auxiliary supply. The B+ source to the VFO must be off to remove 
the 250 to 300 volts from the VFO. The "plt off" position of the bandswitch does 
open the screen and plate circuits of the OO Ons outs but the high SOE eRS exists 
on other components. 
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A. Assembly Instructions 


Bottom chassis assembly. Do not solder any connections until instructed to do 
so. Refer to Figure la. 


B-~ Mount X50, miniature 6AU6 oscillator socket. Use 3/16" 4-ho screws, insert- 
ing screw from the bottom of the chassis and securing the screw with a 4-ho 
nut over the socket shell lip above the chassis. Place a #4 shakeproof 
washer under each screw head and a #6 teardrop solder terminal under the 
mounting screw near the front of the chassis for ground connection. Pin 7 
should be toward the rear of the chassis. 


[> Mount X51, miniature OA2 regulator socket, as abovey the #6 solder terminal 
toward the front and socket pin 7 toward the rear of the chassis. 


¢.--Mount X52, five terminal strip. Use 1/4" 6-32 binding head screws with a 
single #6 solder terminal, and a #6 shakeproof washer under the front nut, 
and one #6 solder terminal, two #6 solder lugs (with wings), and a shake- 
proof washer under the rear nut. 


Mount J50, type A2A key jack, in the middle hole on the rear of the chassis, 
using only a single 3/8"-32 nut with no washer. 


Vee a stripped piece of black #20 wire, connect the center shield, pin 2, 
and pin 3 to the #6 teardrop terminal under the mounting screw of the 6AU6 
socket X50. 


'Connect the center shield and pin 2 of the OA2 socket, X51, to the teardrop 
terminal under its mounting screw using the #20 Peripoad Walker. 


pe connect the 1/2 watt 47,000 ohm resistor R50 between pins 1 and 2 of the 
6AU6 socket X50. 


p< Connect a .005 mfd. condenser C70 between pins 6 and 2.of the 6AU6 socket 
X50. 


ti Connect the 470 ohm 1/2 watt resistor R53 between the first and second 
terminals from the front on terminal strip X5e. 


po Connect a .005 mfd. condenser C68 between the #6 teardrop terminal under 
the front mounting nut and the second terminal from the front of X52. 


yee the 4700 ohm 1/2 watt resistor R52 between the third and fourth 
terminals from the front of X52. 


[2-comect a 150 mmfd. NPO ceramic condenser C67 (bk-bn-gn-bn-or) between the 
rear and the second terminal from the rear of X52. 


Gonnect the 22,000 ohm 1/2 watt resistor R54 between the rear terminal of 
X52 and one of the #6 teardrop terminals under the rear mounting nut of X5e. 


Mount the switch mounting bracket BKT53 with the lip toward the rear of the 
chassis. Use 1/4" 6-32 binding head screws, #6 shakeproof washers, and 6-32 
nuts. 


| a. the switch SW50 on the bracket, guiding the shaft through the hole 
in the front of the chassis. Secure the switch to the bracket with the 
3/8-32 nut and shakeproof washer furnished. The switch should be positioned 
so that the index ball will be on the right when the chassis is viewed from 


the bottom and front. 


apltion 


Mount the output coil L51 over the hole provided near the middle of the 
chassis. The coil should be placed so that the tapped portion with the 
lesser number of turns is toward the chassis and the terminated pins are 
toward the rear of the chassis. Insert the 1-3/4" 6-32 screw from the 

top of the chassis, running it through the coil form and securing the coil 
form with the small rectangular piece BKT55, a #6 shakeproof washer and a 
6-32 nut. Be careful to center the coil so that the 1-3/4" 6-32 screw does 
not touch the pins which project through the coil form. 


pH Using the #20 black plastic wire, connect the pin of the output coil near 
the chassis to pin 5 of the 6AU6 socket X50 and also to the second term- 
inal from the rear of terminal strip X52. Solder all three terminals just 


connected. 


[p/ Looking at the bandswitch SW50 from the rear, call the top terminal to the 
left of the steatite wafer mounting screw number 1, the terminal in the 
counter clockwise direction number 2 and so on through 12. Using a piece 
of #20 black plastic wire connect terminal 12 of SW50 to the middle tap 
of the output coil L51. Solder the connections 


® s Connect terminal 11 of SW50 to the top pin of L51 and to the third term- 
inal from the front of X52. Solder at the terminal strip only. 


pe connect terminal 10 of SW50 to the second terminal from the front of the 
terminal strip X52. Solder both terminals. 


fe oes terminals 5 and 7 of SW50, and connect terminal 5 of SW50 to pin 
7 of the 6AU6 socket X50. Do not solder. 


Le one lead of the 22 ohm L/2 watt resistor R55 and one lead of the 2 
mmfd. (bl-yl-or-bk-or) NPO condenser C66 to 3/8" lengths. ‘Connect the 

3/8" leads together by forming hooks on each, crimping the hooks together 
and soldering the hooked connection. Slip a 1" piece of black insulation 
(stripped from the #20 wire) over the free end of C66 and connect that end 
to terminal 2 of SW50. Connect the free end of R55 to pin 1 of the 6AU6 
socket X50 after cutting the lead so that C66 and R55 can be placed directly 
in line between the tube socket and the switch terminal. Solder the’ two 


onnections. 

armel and connect the RF choke L5e2 between the tip terminal (insulated 
terminal at end of the jack) and switch SW50 terminal 5. Trim one RF 
choke lug to fit into the jack terminal and complete the connection to 
the switch terminal with a short piece of #20 wire between the other RF 
choke lug and switch terminal 5. 


" , Connect a .005 mfd. condenser C69 between the tip terminal and the grounded 
. sleeve terminal of the keying jack J50. Solder both terminals on the jack, 
the RF choke lugs, and terminals 5 and 7 of SW50 
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1) aa eee the 18,000 ohm 2 watt resistor R51 between terminal 11 of the 
bandswitch SW50 and pin 1 of the OA2 socket X51. Solder both terminals. 


ae a piece of #20 black plastic covered wire, connect pin 5 of the OA2 
socket X51 and pin 6 of the 6AU6 socket X50. Solder these connections and 
all other connections which have not been previously soldered except those 
on bandswitch SW50. 


eye Condenser-terminal board assembly. 


po Refer to Figure lb. Connect a .001 mfd. silver mica condenser C59 between 
pins 1 and 5 of the condenser-terminal board CH55. Note the board is 
oriented so that there are three trimmer condenser mounting holes on the 
right holes on the right side and two on the left side. Loop the condenser 
leads over the terminal pins as near the board as convenient to allow room 
for other connections on the outside of the pins. 


fo Connect another .0Ol1 mfd. silver mica condenser C60 between pins 5 and 7 
in the same manner as in step 2a and solder both condensers lightly to hold 
them in place. 


e. Connect a .0005 mfd. silver mica condenser C56 between pins 4} and 6 as shown 
~ in Figure lb in the same manner as in step 2a. 


“Connect another .0005 mfd. silver mica condenser C58 between pins 6 and 8 
‘) as in step 2a. Solder C57 and C58 leads lightly. 


Turn the condenser-terminal board around to the position shown in Figure lc. 
Mount the 40 meter padder condenser C54, the 15M11 miniature condenser whose 
rotor terminal is on the right side when the stator is up and viewed from 
the rear. Use the nut provided on the condenser bushing. 


ley 


All following condenser descriptions are from the rear view of the condensers. 


\e<" Mount the 4O meter trimmer C52, the 9M11 miniature condenser with the stator 
terminal on top and the rotor terminal to the right, in the same manner as 
C54 was mounted. 


JB Mount the 11 meter adjusting trimmer C56, the 15M11 miniature condenser in 
the lower hole on the left side. The stator terminal should be down and the 
< rotor terminal to the right. 

E \ 
/h. ‘Mount 160 meter padder C6; the 30M8 miniature condenser, in the upper right 
fi hole, with the stator terminal on top and the rotor terminal to the left. 


be. Mount the 160 meter trimmer, C63, 15M11 miniature condenser, in the hole 
below C61, with the stator terminal on top and the rotor terminal to the 
left. f 


We Mount the dual stator tuning condenser C55 in the middle of the board as 
shown in Figure lc. The threaded bushing should be secured to the board 
4) with a 3/8 - 32 hex nut. The stator terminals are on top and the rotor 
terminal is below the condenser. Be careful not to subject the condenser 
to undue strain at the bushing by dropping the assembly or applying force 
to the shaft. 
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ee 
pees two mounting brackets BKT52 to the front mounting posts of C55 using 
two 1/4" 6-32 screws and #6 shakeproof washers. 


1 Strip a piece of the black plastic #20 wire and connect the rotor terminal 
of C52 to the rotor terminal of C56 and the rotor terminal of C56 to pin 8 
of the terminal board. 


Using #20 stripped wire, connect the rotor of C63 to pin 7 of the terminal 
board, connect pin 7 to the rotor terminal of the tuning condenser C55, and 
connect rotor terminal of C55 to pin 8 of the terminal board. Solder all 
connections of steps k and 1, except the rotors of C67 and C52. 


pr Mount and connect the fixed 47 mmfd, N220 negative temperature coefficient, 
ceramic condenser C51 (yel-yel-vlt-bk-or) between the rotor terminal of C52 
and pin 3 of the terminal board. Keep the leads straight and taut. 


Lf Connect the 43 mmfd. NPO zero temperature coefficient, ceramic condenser 
“ €53 (bk-yel-or-bk-or) between the left stator terminal of C55 and pin 3 of 
the terminal board. 


pp Connect the 91 mmfd., No80 negative temperature coefficient, ceramic con- 
denser C64 (rd-wt-bn-bk-or) between the rotor terminal of C63 and pin 2 of 
the terminal board. 


a ‘onnect the 140 mmfd., NPO zero temperature coefficient, ceramic condenser 
(p C62 (bk-bn-yel-bn-or) between the right stator terminal of the large tuning 
condenser C55 and pin 2 of the terminal board. 


‘ Using the stripped #20 wire, connect the stator of C52 to the stator of cok 
and the stator of C54 to pin 3 of the terminal board. The wire should be 
formed to pass inside cf the padder condenser C54 stator and clear the 
stator by at least 1/8 inch. 


pas in previous step r connect the stator of C63 to the stator of C61 and the 
stator of C61 to pin 2 of the terminal board. 


fe Connect the rotor of C54 to the left stator terminal of C55 with a piece of 
stripped #20 wire. 


yy Comnect the rotor of C61 to the right stator terminal of C55. Solder all 
connections which have not been previously soldered on the front side of the 


condenser board. 


v. Turn the condenser-terminal board around to the position shown in Figure lb, 
strip the ends and attach the plastic covered connecting wires, soldering 
the connections as the leads are attached. Proceed in the following order: 


yi 


2) 
3) 
| 5) 
6) 
T) 


3" black lead to pin 8 of the terminal board — 

7" green lead to pin le 

6" red lead to pin 

yellow lead to pin 5y 

5" brown lead to pin 6* 

6" grey lead to pin 3 “ 

blue lead to the stator terminal of C56 (Figure lc) 
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a Twist the green and yellow leads together, training them downward and 
slightly to the right as shown in Figure lb. Twist the red and brown leads 
together, training them downward slightly to the right. 


wt Bring the blue lead around the mounting board and twist it with the black 
lead as shown in Figure lb. 


Top Chassis Assembly 


a. Place a 9/16" OD rubber grommet in the 7/16" hole just behind the condenser 
mounting board position as shown in Figure Cale 


/“ Position the condenser mounting board assembly and place all of the wires 
through the grommet as shown in Figure 2a. 


gk Secure the condenser terminal board brackets and the front tuning condenser 
brackets to the chassis by means of 1/4" 6-32 screws, shakeproof wahsers 
and 6-32 nuts. Place a #6 teardrop solder terminal under the nut near the 
grommet on the bottom side of the chassis. 


a. Place the 3/8-32 panel bearing through the large hole on the flat dial sup- 
port bracket BKT54. Secure with a 3/8-32 nut. Position BKT54 by slipping 
the bearing, with the threaded end toward the rear, over the shaft of the 
tuning condenser C55. Secure BKT54 to the chassis with three 1/ ee 6-32 
screws, 6-32 nuts, and #6 shakeproof washers. Center the bracket and mount- 
ing board assembly and tighten all mounting screws and nuts. 


* Place the dual oscillator coil L50 on the chassis directly to the rear of 
the condenser mounting board. The leads of the coil should be toward the 
front of the chassis and the spade studs should fall into the diagonally 
located holes on the chassis. Secure the coil with 6-32 nuts and shake- 
proof washers. 


ed 


“Connect the leads of the coil to the pins of the condenser-terminal board 
as directly as possible while clearing other leads and pins. Make connec- 
tions as follows: 


1) Bottom lead of lower coil to pin 1 of condenser board. 
(Refer to Figures lb and 2a). Solder. 

2) Top lead of lower coil to pin 2. Solder. 

3) Bottom lead of upper coil to pin 4. Solder. 

h) Top lead of upper coil to pin 3. Solder. 


\ ¢. Arount and secure the rear trimmer coupling support bracket BKT50 at the 

rear of the chassis in position so that the large holes are in line with 
the trimmer shafts. Secure with two 1/4" 6-32 screws, 6-32 nuts and 
shakeproof washer. 


h.- Place the coil cupport bracket BKT51 assembly over the coil form with the 
yoke butt pieces separated so the butt pieces will fall over the coil form 
edge. Secure the brackets with a 3/16" 4-ho screw through the condenser 
mounting board CH55 and a 3/16" 4-4O screw and #4 shakeproof washer through 
the trimmer coupling support bracket BKT50. A shakeproof washer is not 
necessary against the phenolic board. 
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8 Aes the top screws on the coil support bracket BKT51 and force the butt 


4, 


a) 


pieces against the coil form. While holding these pieces against the coil 
form, tighten the top screws to secure the butt pieces firmly against the 
coil. 


ji instal an insulated coupling shaft assembly D53 shown in Figure 2a by 


placing the phenolic shaft through the rear coupling support bracket with 
the deep slotted end toward the trimmer condenser shaft. Place the en- 
gaging spring in the deep slot with the bowed end toward the condenser 

shaft so that the spring engages the condenser shaft slot and is compressed 
until the slots on the phenolic shaft straddle the rear coupling support 
bracket. Force a "C" washer over the slot of the phenolic shaft on each side 
of the bracket. Use long nose pliers to force the "C" washers on and close 
the opening somewhat if the "C" washer has been spread enough to make it 
possible to drop off the shaft. Repeat the coupling shaft installation pro- 
cedure for the remainder of the coupling shafts. 


Bandswitch, Cable, and Plug connections. 


peg to Figure la. Cut, strip ends, and connect the wires from the conden- 
ser mounting board to the bandswitch SW50. Refer to lr for SW50 terminal 


b 


numbering. Complete connections as follows: 


&:) Green to terminal 1 
eyYellow to terminal 4 
Red to terminal 3 
c4}-Brown to terminal 6 
&y Blue to terminal 8 
6) Gray to terminal 9 
7) Black to the terminal under the nut of the condenser 
“ board mounting screw. 


$eldér all connections on SW50 and the ground terminal 


59U and PL259 cable and plug assembly, G50 and PL50. The length of the 
coax cable G50 must be left at the length supplies as it is electrically 
part of the broadly tuned output circuit. 


ht) cut and remove 1-1/4" of outer vinyl cover from one end of the RG59U 
~ cable. 


2) Push the UG176U adapter over the cable end with the threaded end first. 

“ Position the adapter to expose 1" of the copper braid beyond the adapter. 
If the adapter fits very tightly on the vinyl cover, reduce the diameter 
of the cover by filing or slicing the surface very thinly about 1/2" back 
with a sharp knife until the adapter slides over the cover. 


4) With the thin lip of the adapter 1" from the end of the cable, whose vinyl 
covering has been removed, comb the braid wires and lay them back evenly 
over the adapter lip. Cut off the excess braid strand length 3/8" back 
so that the braid strands do not reach the adapter threads. 


4) #6Lding the adapter in place, cut and remove 9/16" of polyethylene in- 
sulation from the end, exposing the inner conductor. 
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Turn the outer knurled cylinder off of the coaxial plug PL259. Pass the 
inner plug part over the end of the cable, guiding the inside of the plug 
pin over the inner conductor. Turn the plug to engage the adapter UG176U 
threads and tighten the two parts together with gas pliers and vise or 
other suitable tool. 


Solder the inner part of the plug to the braid wires and adapter at the 
cutaway section holes. Use a hot iron and run in a small amount of 
solder through each hole, flowing the solder over the braid wires. 


Solder the inner conductor to the tip of the pin and cut off the excess 
inner conductor. 


by-Screw the outer PL259 cylinder over the plug inner piece. 
@-—Three conductor cable and octal conneetor assembly G51 and PL51. 


(1)-Remove the shell from the 6 prong plug PL51 by prying with a screw 
driver. 


)-Remove the outer covering and unbraid 1-1/2" of shield braid on one end 
Ot che 3/c cable. Divide the loose shield strands in two parts and 
twist the strands of each part together. Strip 1/2" of insulation off 
each of the three conductors. 


nsert the twisted braid conductors in pins 1 and 2 of the plug, pull 
through the pins 1/4" and solder. Insert and solder each of the three 
conductors to pins of the plug, allowing each to extend 1/16" beyond the 
pin end as follows: 


¥y Black tracer to pin 8 

2)-White tracer to pin 7 

@)° Red ‘tracer to pin 3 

LTrim excess wire off all pins when the connections to the pins have 
been completed. 


Fiace the plug shell over the cable and secure it to the plug proper. 


we 
pe Place 9/16" rubber grommets in the two remaining Kilo holes at the rear of 
the chassis. 


g-—~Remove the outer cover and comb out the braid on 6" of the free end of the 
3/c cable. Cut off all but 1" of the braid and twist the remaining part 
together tightly. Insert the free end of the cable through the rear inner 
7/16" grommeted hole of the chassis, as shown in Figure la, and place the 
twisted braid wire in one of the #6 soldering lugs under the rear mounting 
nut of terminal strip X52. Crimp the lug over the shield wire and solder. 
The lug should be positioned to take the strain of the cable. 


F Cut toplength and connect the black tracer lead to the transfer contact 

terminal of the key jack J50 (the rear terminal). Solder. @onnect the 
white tracer lead to pin 1 of the 6AU6 socket X50. Solder. Connect the 
red tracer to the front terminal of Xpes Solder. 


eae 


A) tae Remote the vinyl cover and comb out 1 1/4" of shield braid on the uncon- 
nected end of the RG59U cable G50. Cut Lieu off the braid wires and twist 
them together tightly. Remove a7 of polyethlene from the end of the 
cable exposing the inner conductor. 


in~ Insert the cable through the outer grommeted hole of the chassis as shown 
in Figure la and place the twisted shield wire in the remaining #6 solder- 
ing lug under the rear mounting screw of X52. Crimp and solder the lug to 
the shield wire. The lug should take most of the cable strain. 


pe—Connect the inner conductor of the RG59U to the rear terminal of the termi- 
nal strip X52. Solder. 


on Dial Drive Assembly D51. Refer to Figures la and 2a. 


“Place the bearing and shaft assembly through the remaining 7/16" hole in the 
front of the chassis, the long shaft end extending out and the bearing threads 
into the chassis. Fasten with a 3/8-32 nut. 

: With the hubs toward the chassis, push the friction drive wheel and the drive 

dise on the chassis shaft and tuning condenser C55 shaft at the same time. 
The large friction disc should be engaged by the twin drive wheel discs. 
Tighten the drive wheel setscrews in a position where the dial drive disc is 
not bent by the drive wheel when the outside of the drive disc dial mounting 

plate is even with the condenser shaft end. Tighten the drive disc set 

dD serews to the condenser shaft temporarily, paying no attention to its posi- 

‘ tion relative to the condenser rotor. 


gi Attach the calibrated dial plate to the mounting plate with the three short 
flat head 6-32 screws, orienting the dial so that the 7.425 and 1.75 me 
markings are on the same side of the shaft as the setscrews on the dial 
drive disc hub. 


RAN ae the index plate to the front panel. Do this with care to prevent 
scratching the panel. Place the two flat head 4-40 screws through the holes 
near the upper part of the window opening. Place two #8 washers over each 
screw at the rear of the panel to serve as a spacer. Place the index plate 
over the screws with the index marker toward the front and bottom of the 
panel. Secure the index plate in its maximum upward position with two 4-ho 
nuts and lockwashers. 


6. Preliminary tests and checkout. 


fe»—Look over the entire completed assembly at this time, checking for unsoldered 
connections and loose nuts or screws. Make a thorough examination of all 
connections and check back on the assembly instructions if some connection 


appears to be incorrect. 


b. Plug in the 6AU6 and OA2 tubes in their respective sockets. Place a shield 
can over the 6AU6 tube. Make the following tests before the panel and cabi- 
A net are assembled. 


i ec. Attach the VFO knobs to their shafts temporarily. Turn the bandswitch to 
the counter clockwise position (plt off). 
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Plug the power supply octal connector PL51 into the transmitter VFO supply 
socket or the socket on an auxiliary power supply. Turn on the transmitter 
low voltage or auxiliary power supply switch after making certain the "drive" 
control to the final tube of the transmitter is set at its minimum value. 
Check the lighting of the 6AU6 tube filament. The OA2 should have no glow. 


Turn the bandswitch to the next position clockwise (160 80 40). The OA2 
tube should now have a violet glow between its electrodes. 


Attach a short antenna wire Leelee to 2 feet long to the output coax plug 
PL50. Set up a receiver, whose calibration is correct within 25KC on the 
160 meter band and 50KC on the 40 meter band, 5 to 25 feet from the VFO. 


Turn all trimmers and padders to their half value position and set the main 
tuning condenser C55 so that the rotor plates are completely engaged with 
the smaller stator section. With no key in the VFO or transmitter, or with 
the key closed, a VFO signal should be heard in the receiver (Beat frequency 
oscillator on) avound 1.95 to 2.05 mc. It may be possible to pick up a 
weaker image signal 900 KC from the wanted signal but it should be ignored 
in all cases. Harmonics of the 1.95 to 2.05 mc. signal may be used if the 
receiver cannot tune the 160 meter range. 


Turn the main tuning condenser to engage the large stator completely. Turn 
the bandswitch to the next position clockwise (40 20 15 10). A signal should 
now be heard from 7.35. to 7.{ mc. Ignore the image signal as before. 


Leaving the main tuning condenser in the position of step h, turn the band- 
switch to the maximum clockwise position 11 (11 meter). A signal should now 
be found between 6.8 and 7.3 mc. 


If no signal is found near the ranges indicated in any of the previous steps, 


\ first couple the receiver to the VFO closer than before and try again. If 


no signal is heard or the signals are out of the ranges, check all the con- 
denser values and the condenser-coil connections on the condenser board with 
earlier instructions and the schematic diagram. Check the bandswitch con- 
nections with the instructions and the schematic diagram. 


Remove the short VFO antenna from the output plug and plug the PL259 RF plug 
into the transmitter VFO receptacle. Turn the transmitter crystal selector 
to the VFO input position and check the VFO for sufficient transmitter drive 
on all bands. If insufficient VFO output signal is noted, check the out- 
put coil L51, bandswitch, and terminal board X52 connections. It should be 
kept in mind that the transmitter must be capable of being driven by 5.5 
volts or less on bands utilizing the 160 meter VFO output and 8 volts or less 
on bands utilizing the 40 meter VFO output; also, that the output circuit of 
the VFO includes the input circuit of the transmitter. The total input 
circuit of the transmitter at the VFO output plug PL259 should have a capacity 
of approximately 35 mmf. (one foot of RG59U cable is 22 mmfd.) and a shunt 
resistance of 20,000 ohms or higher. Refer to Operating Instructions, part 
C, for a discussion of the VFO output characteristics. 


te Bot om, rubber bumper, and tilt stand assembly. Refer to Figure 3a. 


la, «With the lip of the bottom cabinet piece oriented downward and forward, 


fasten the two rear bumpers G54 with 3/8" x 6-32 screws, flat washers, #6 
shakeproof washers and 6-32 nuts. 


Able oc 


\ 


Dre 


()/ 


Place the front rubber mounting feet over the tilt stand mounting brackets 
BKT56 as shown in Figure 3a and secure to the cabinet bottom with 3/8" 6-32 


'\ serews, flat and lock washers, and 6-32 nuts. Before tightening the nuts, 


slip the tilt stand in place under the curved ends of the brackets with the 
tilt stand inner ends extending out from the surface of the bottom plate. 
Now tighten the 6-32 nuts while holding the tilt stand and tilt stand brack- 
ets in place. Try the tilt stand action by moving it upward through an are 
of 100 degrees. The tilt stand should not move beyond that position. Re- 
turn the tilt stand to its former position against the bottom piece. 


Chassis, cabinet, and escutcheon assembly. Marring and scratching of the painted 
surfaces of the panel and cabinet by screw driver slippage can be avoided by 
placing a piece of cardboard with a hole slightly larger than the screw head over 
the screw head while driving the screws in ‘the following stéps. 


ae 


1D. 


Remove the knobs from the chassis shafts and slide the front panel over the 
shafts in the position it will be finally mounted. This step will serve to 
check shaft alignment without placing the chassis in the cabinet. Note any 
binding or strain and adjust the drive shaft bushing or bandswitch bracket 
to correct any poor alignment which may be indicated. Lightly oil the con- 
trol shafts (where they will pass through the panel) and the tuning shaft 
bushing-bearing. 


Place the cabinet bottom piece CH5l over the cabinet lower lips. The orienta- 
tion of the cabinet sides and back can be determined from Figure 2b. Attach 
the bottom piece to the sides with four #4 sheet metal screws and #4 shake- 
proof washers. Place the washers under the screw heads. Do not tighten 
screws completely but allow some shifting of the bottom for final alignment. 
The shakeproof washers will assure good electrical contact. 


Place the plugs and cables of the chassis through the large hole in the back 
of the cabinet, locate the chassis in the cabinet and turn a 3/8-32 nut on 
the 3/8 key jack bushing . Tighten with fingers only. Allow the nut on the 
chassis to act as a spacer between the cabinet and chassis. Attach the front 
of the chassis to the bottom piece with two #4 sheet metal screws and #} 
shakeproof washers. Attach the rear of the bottom piece to the cabinet with 
two #4 sheet metal screws and #4 shakeproof washers, keeping the screws in 
front of the rear chassis edge. Do not tighten any of the screws completely. 


Attach the front panel to the cabinet and bottom piece with six #4 sheet 
metal screws and shakeproof washers. Be careful not to mar the panel or 

dial plate in this step. Do not tighten screws completely until other screws 
have been tightened and the top piece has been fitted to assure that the 
screw holes line up satisfactorily when it is finally secured to the cabinet. 
Do not secure the top to the cabinet at this time but line up the holes while 
tightening the bottom screws, chassis screws, and panel screws in the order 
listed. 


Loosen the index plate screws and move the index plate so that a 1/32" gap 
exists between the convex surface of the index plate and the dial edge. 


Loosen the main dial hub and move the dial until the dial marking between 
the 7.425 and 1.75 mc markings is in line with the index plate mark when 
the main tuning condenser C55 rotor plates are completely meshed with the 
large stator. Although the dial mark is below the dial edge, this setting 
should be made carefully and checked with the dial mark 180 degrees away 
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which corresponds to the rear rotor plates being completely meshed with 
the small stator. The dial hub setscrew should be tightened in position 
ith the dial plate front surface. approximately 1/324 back of the index 


._ plate front surface. In most cases the dial position relative to the 


condenser shaft will not require further change. The calibrating instruc- 
tions include procedures for making the change if it is necessary. 


Attach the dial window escutcheon to the front panel with the two small 
2-56 screws provided. The screw will self tap into the aluminum. Do not 
tighten the screw too hard; the self tapped threads may strip. The wide 
side of the escutcheon should be at the lower edge of the dial window. 


Attach the knobs to the shafts. Space the back of the knobs 1/8" from the 
panel. Tighten the tuning knob setscrew while the knob mark is in any posi- 
tion relative to the shaft rotation. Turn the bandswitch shaft to its maxi- 
mum counterclockwise position and locate the bandswitch knob on the shaft so 
that the marker lines up with the "plt off" designation. Tighten the knob 
setscrew securing the knob in this position. Attach VFO cover using six #4 
sheet metal screws and shakeproof washers. If shaft binding is noted, re- 
move the bottom piece and realign the tuning shaft bushing to relieve the 
binding. 


B. Frequency Adjustment and Calibration 


Signal generator, receiver, and VFO setup for the Viking Model 122 VFO calibration. 


a. 


The accuracy of the Viking Model 122 VFO will be no better than that of the 
signal generator used to calibrate it. To fully utilize the stability and 
calibration capabilities of the Viking Model 122 VFO, the frequency standard 
used to calibrate it should have an accuracy of .005% or better. Most erystal 
standards or crystal calibrated variable frequency standards are satisfactory 
for normal calibration purposes. A moderate signal output, capable of being 
easily detected by the receiver which will be used for zero beat indication, 
is necessary at the following frequencies: 


Fla Any given frequency (preferably a VFO low frequency scale mark 
frequency) between 1.75 to 1.78 me or any of the first eight 
harmonics of 1.75 to 1.78 mec in the range of the receiver. 1.76, 
3.52, 5.28, 7.04, and 8.80 me are examples of crystal frequency 
possibilities. 


Fea Any given frequency (preferably a VFO low frequency scale mark 
frequency) between 1.96 and 2.00 me or any of the first eight 
harmonics of 1.96 to 2.00 me in the range of the receiver. 


F3a Any given frequency (preferably a VFO high frequency scale mark 
frequency) between 7.00 and 7.07 mc or any of the first four 
harmonics of 7.00 to 7.07 me in the range of the receiver. 


Fla Any given frequency (preferably a VFO high frequency scale mark 
frequency), between 7.35 and 7.425 or any of the first four 
harmonics of 7,35 to 7.425 mc. 


Warm up the signal generator for a least 1/2 hour or as long as suggested 
by the signal generator instructions before using it for VFO calibration. 
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Set up a receiver capable of detecting each of the frequencies chosen in la. 
Attach antenna leads to the receiver input and the signal generator output 
and bring the leads together until signal generator output can be picked up 
by the receiver. Separate and shorten the leads as found necessary to. keep 
the receiver from blocking due to excessive signal input. Allow the re- 
ceiver to warm up for about 1/2 hour, to stabilize the local oscillator, and 
log dial settings for frequencies Fla, Fea, F3a, and Fla. The beat frequency 
oscillator in the receiver may be used to log and compare the signal gener- 
ator and VFO frequencies but it is desirable to obtain the final zero beat 
indications between the VFO and signal generator signals without the beat 
frequency oscillator. Avoid setting the receiver on or logging image fre- 
quencies. 


Warm up the Viking Model 122 VFO for 1/2 hour with the band switch in the 

160 80 40 position. Attach an antenna lead to the output coax plug pin and 
bring the lead near the receiver antenna. Turn the VFO dial to the frequency 
Fl, between 1.75 and 1.78 mc. chosen as the low 160 meter calibrating point, 
and find it or its harmonic (near Fla) on the receiver. Note how close the 
VFO calibration is initially. Repeat the same procedure at the high 160 
meter calibrating point and the ho meter high and low points after: moving 

the bandswitch to the 40 20 15 10 position. 


160, 80, 40 meter VFO scale calibration. 


ae 


Set the VFO bandswitch on the 160 80 40 position and the dial at Fe, the 
frequency between 1.96 and 2.00 mc chosen for the high 160 meter calibrating 
point. Set the signal generator and the receiver at Fea. Adjust the "160 
hi" trimmer at the rear of the VFO (refer to Figure 2b) until the VFO zero 
beats with the signal generator. 


Turn the VFO to Fl, the receiver to Fla, the signal generator to Fla and 
adjust the "160 lo" padder until the VFO zero beats with the signal gen- 
erator. 


Repeat the "160 hi" and "160 lo” adjustment, zero beating the signal genera- 
tor and VFO as accurately as the ability to resent the two units warrants. 


20, 15, 10 meter VFO scale calibration. 


Set the VFO bandswitch on the 40 20 15 10 position and the high fre- 
quency dial scale at F 4, the frequency between 7.35 and 7.425 mc chosen 
for the high 40 meter calibration. Set the signal generator and the re- 
ceiver at Fla. Adjust the "40 hi" trimmer at the rear of the VFO until 
the VFO zero beats with the signal generator. 


Turn the VFO to F3, the frequency between 7.00 and 7.07 mc chosen for the 
low 40 meter calibration, the receiver to F3a, the signal generator to F3a, 
and adjust the "40 lo" padder until the VFO zero beats with the signal gen- 


erator. 


Repeat the "40 hi" and 40 lo" adjustment, zero beating the VFO as accurately 
as the ability to reset the two units warrants. 
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15 and 11 meter index marking and 11 meter calibration. 


a. Set the VFO dial on the 7, 14, 28 mc mark. Place a light pencil mark or 


scratch on the escutcheon window starting at the lower inside edge in line 
with the 21 mc. mark. Carefully remove the escutcheon window and make the 
mark deeper across the lower inside edge with a thin hacksaw blade or similar 
tool. If a more elaborate index marker is desired for the 15 and 11 meter 
band, a right angle piece of #24 or #22 wire, 1/8" on each leg, can be 
formed and cemented into the slot with the protruding leg on the inside 

edge extending toward the 21 mc mark when the escutcheon window is again 
replaced. 


The 11 meter band VFO output is in the neighborhood of 6.75 mc. A given 
frequency, F5a, in the range 6.7 to 6.85 mc or any of the first four har- 
monics of the 6.7 to 6.85 mc range may be used to calibrate the 11 meter 
range. Turn the VFO bandswitch to the 11 meter position and set the dial 
scale of the 11 meter band on the standard frequency F5 or the harmonic of 
the standard signal which falls in the 11 meter band. Set the receiver to 
the 11 meter range or a subharmonic and detect the standard signal frequency. 
Adjust the "11 meter" trimmer until the VFO zero beats with the standard 
frequency. 


Recheck the 40 20 15 10 calibration after the 11 meter adjustment. There 
is little likelihood that further readjustment is necessary unless a large 
change was required in the "11 meter" setting. 


VFO Calibration Using the Transmitter Crystal Oscillator or other Standard 
Signal Sources. 


Ae 


Crystals of known frequency and accuracy in the frequency ranges Fla, F2a, 
F3a, and Fla (designated in paragraph Bla) can be used in the transmitter 
erystal oscillator to provide standard frequency signals for the VFO cali- 
bration. The first stages of the transmitter must be arranged to allow the 
erystal oscillator to operate at the same time the VFO is operating. When 
the VFO is used with the Viking II transmitter, the phone cw switch must be 
in the "cw" position, the crystal switch on the position of the desired 
crystal, and the keying circuit closed (the Viking II keying circuit is 
closed when no key plug has been inserted). If the signal from the trans- 
mitter oscillator cannot be detected by the receiver readily, an antenna 
lead may be added by placing one end of a two or three foot lead in the 
vicinity of the oscillator tank coil and bringing the other end outside of 
the transmitter cabinet. The crystal oscillator signal magnitude can also 
be built up by tuning the plate circuit of the crystal oscillator to the 
crystal frequency or its harmonics. The VFO frequency can now be compared 
to the crystal oscillator frequency and adjustments can be made according to 
the procedure previously outlined in B. 


An example of calibrating the VFO using actual crystal values may be helpful. 
Assume that the following crystals have been found as part of the amateur 
station equipment: 7060 KG, 3690 KC, and 1980 KC. The dial calibration 
points then become; 
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The receiver setting and VFO harmonic which may be used for each respective 
dial calibration frequency becomes: 
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Proceed as follows: 


1) Set the VFO bandswitch on 160 80 40 and the dial on the 1.980 me 
mark. Zero beat the fourth harmonic of the VFO output with the fourth 
harmonic of the 1.980 me crystal oscillator output by adjusting the 
"160 hi” trimmer. 


2) Set the VFO dial on the 1.765 mc mark and zero beat the fourth harmonic 
of the VFO signal with the 7.060 mc crystal oscillator signal by ad- 
justing the "160 lo" padder. Repeat steps 1 and 2 to minimize adjust- 
ment interaction. 


3) Set the VFO bandswitch at ho 20 15 10 and the dial on the 7.38-29. 
250 mc high frequency scale mark. Zero beat the VFO signal with the 
second harmonic of the crystal oscillator signal by adjusting the LO 
"hi trimmer". 


h) Set the VFO dial to the 7.060-28.240 mc mark. Zero beat the VFO signal 
with the crystal oscillator signal by adjusting the "40 lo” padder. 
Repeat steps 3 and 4 to minimize adjustment interaction. 


5) The 11 meter band setting may be made with a crystal which will place a 
harmonic signal in the 11 meter band. Assume a 1820 KC crystal is 
available. Set the VFO bandswitch on 11 and the dial on 27.3 me (the 
15th harmonic of 1.820 mc). Zero beat the fourth harmonic of the VFO 
to the 15th harmonic of the crystal oscillator with the "11 meter” 
trimmer. Make certain that the receiver is tuned to the correct har- 
monic before attempting to make the 11 meter setting. 


The user may think of several sources of standard signals other than those 
mentioned. In each case the accuracy of the source should be known before 
using it. Many combinations of harmonics can be found and no attempt has 
been made to cover all of them in this discussion. The beat frequency 
oscillator of the receiver can be used to "remember" a standard signal for 

a short time. The receiver must be thoroughly warmed up and operated without 
excessive input signal to prevent local oscillator shift errors from being 
introduced. Other signal sources which may be used by not discussed are: 


1) The signal of another amateur station whosefrequency has been 
determined by a standard. 
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2) 


3) 


The harmonics of a signal generator whose output signal has been 
zero beat with a broadcast station. 


Signals of WW V discussed in the next topic. 


The VFO user must adapt his techniques to the signal source he has available. 


d. Band edge crystals or crystals near the usual operating frequencies of the 
amateur stations are always valuable for occasional monitoring of the VFO 
signals. They may be used in a separate oscillator circuit or the crystal 
oscillator stage of the transmitter. 


VFO calibration using the W WV 10 mc signal. This calibration is not recom- 
mended if other standard signal sources are available. It will be noted that 
most calibration points are on the ends of the bands and the 40 20 15 10 
band high scale calibration includes the tracking error of the low frequency 
160 ‘80 4O band. The receiver, the receiver BFO, and the VFO should be warmed 
up for 1/2 hour before calibrating. é 


a. 160, 80, 40 meter calibration. 


Zero beat the receiver BFO to the 10 mc W W V signal. 

Set VFO dial at 2.00 mc and the bandswitch on 160 80 Ho. 

Adjust the "160 hi" VFO trimmer until the fifth harmonic of the 

VFO is zero beat with the receiver BFO. 

Leaving the VFO at this setting, zero beat the receiver BFO with 

the seventh harmonic of the VFO (14 mc). 

Turn the VFO to 1.75 mc and adjust the "160 lo" VFO trimmer to zero 
beat the eighth harmonic of the VFO with the receiver BFO. 

Adjust both ends of the 160 80 40 bands to zero beat the eighth and 
seventh harmonics of the VFO with the receiver BFO as necessary. 


b. 4O, 20, 15, 10 meter calibration. 


1) 


2) 


3) 


4) 


Set the VFO dial at the 1.85 mc mark and zero beat the receiver BFO 

to the eighth harmonic of the VFO frequency at 14.8 me. 

Set the VFO bandswitch to 40 20 15 10 and the dial to the 7.40-29.6 
mc mark. Zero beat the second harmonic of the VFO to the 14.8 me re- 
ceiver of the VFO to the 14.8 me receiver setting by adjusting the 

"hO hi" trimmer. 

Set the VFO bandswitch and dial for 1.75 me output again and zero beat 
the receiver BFO at 14 me. Set the VFO bandswitch and dial at the ho 
20 15 10 band low frequency end (7.00, 14, 21 and 28 mc) and adjust 
the 40 "lo padder" to zero beat the VFO second harmonic with the re- 
ceiver 14.0 me BFO setting. 

Repeat steps 1, 2 and 3 if greater accuracy is desired. 


ec. lil meter calibration. 


Procedure 


Set the VFO bandswitch and dial for 1.80 mc output. 

Tune the receiver to 27 mc and zero beat the receiver BFO to the 
15th harmonic of the VFO. 

Set the VFO bandswitch on 11 and the dial on 27.0 me. Adjust the 

"11 meter" trimmer to zero beat the fourth harmonic of the VFO to the 
receiver BFO setting. 


if the VFO frequency cannot be adjusted to the dial markings due to 


apparent lack of trimmer or padder range. 
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Check to make certain the frequency standard used is accurate (crystal used 
in amateur service are often found to differ from their marked frequency due 
to holder conditions, oscillator circuit loading or non-critical original 


calibration). 


Make certain image frequencies are not being mistaken for desired frequencies 
in the receiver. 


If after checking the frequency standard and receiver settings, the VFO fre- 
quency cannot be adjusted to chosen dial marks, adjust the trimmers and 
padders to bring the VFO frequency as close as possible to the dial mark 
frequencies. Remove the VFO cover and recheck the dial location relative 
to the tuning condenser shaft according to paragraph A Sé.,, diethesdialy re- 
quires relocating, try calibrating the VFO scale again, as directed in pre- 
vious instructions, with the top off. If the calibration appears normal, 
replace the cover and recheck all calibration points with the cover on. 


Upon removal of the cover in step c, if the dial location is found to be 
correct, note the engagement of the trimmers and padders. 


1) If any padder or trimmer is fully engaged and all of the others are 
engaged 1/4 or more, loosed the dial hub setscrews and move the dial 
counter clockwise with respect to the tuning condenser shaft (keeping 
the shaft stationary) an amount corresponding to 1/16" on its periph- 
ery. 

2) If any of the padders or trimmers is completely open, move the dial 
clockwise, with respect to the condenser shaft, an amount correspond- 
ing to 1/16" on the dial periphery. 

3) If any of the trimmers or padders is closed and the corresponding 
trimmer or padder on the same band is open, add a 6.8 mmf ceramic 
NPO condenser (bk-bl-gy-wt-gn) (C50 or C65) across the closed padder 
or trimmer to extend its range. 


If the VFO can now be tracked to the dial, replace the cover and complete 
calibration. 


Cc. Operation 


Ie General operating characteristics and requirements. 


Ae 


iD’. 


The Viking Model 122 VFO has been designed as a crystal substitute. 
The output of 
a minimum of 8 volts r.m.s. across 25,000 ohms in the fre- 
quency range of 7.00 to 7.425 me and 
a minimum of 5.5 volts r.m.s. across 25,000 ohms in the fre- 
quency range of le. uO we. OO MG. 
may be applied across the crystal oscillator grid circuit of many trans- 
mitters directly, to take the place of 160 meter and }0 meter crystals nor- 
mally used with the transmitters. A recommended basic transmitter first 


‘ stage oscillator-amplifier circuit and a recommended booster amplifier will 


be discussed later for transmitters where more VFO isolation or output is 
required. 

The VFO has only two controls. It is imperative that the correct dial scale 
corresponding to the bandswitch posi 
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The VFO will drive many transmitters on 40 meters in either the 160 80 4o 
or 40 20 15 10 bandswitch positions. The 160 80 40 meter position is 
usually preferred for 40 meter operation because the chance of "straight 
through" feedback is eliminated. The bandswitch setting for all other bands 


should be on the indicated band. Suitable frequency multiplication must be 
provided in the transmitter exciter stages. 


The output circuit of the Viking Model lee VFO is a broadly tuned circuit 
which depends on the output cable and the transmitter input capacity to some 
extent. It is therefore impossible to obtain full VFO output with a cable 
length, between the VFO and transmitter, that differs markedly from that 
provided with the VFO. The transmitter total input capacity should be be- 
tween 30 and ho mmf to center the VFO maximum output in the VFO frequency 
ranges (the Viking II transmitter has a one foot length of RG59U, the VFO 
input jack, and the tube input capacity to make up approximately 30 mmf.). 


Keying can be arranged so that the VFO is keyed by the transmitter keying 
circuit. Pin 8 of the VFO power plug carries the keying circuit. With such 
an arrangement the VFO simply becomes a frequency determining device and 
normal operating techniques of crystal transmitter operation apply liest 16 
desired to key the transmitter stage alone while the VFO is allowed to oper- 
ate continuously, a shorted plug should be plugged into the rear VFO key 
jack. If it is desired to key the VFO without keying the transmitter, simply 
remove the key plug from the transmitter and insert the key plug in the VFO 
keying jack. 


When the transmitter is operated "straight through" with the VFO on 160 meters 
or 4O meters, avoid placing the VFO in a location where high output RF fields 
reach the VFO. Although the rather complete shielding on the VFO will keep 
the likelihood of frequency pulling to a minimum, the high sensitivity of 

the low level VFO oscillator circuit may make a very slight feedback trouble- 
some. 


"Zero beating" receiver signals with the VFO may require the reduction of 
the transmitter exciter leakage to the receiver. Two ways to do this are: 


1) Disabling the first stage of the transmitter while the VFO is allowed 
to oscillate. The VFO-to-receiver signal may be fed out by a small 
auxiliary lead in the circuit of the VFO output at the transmitter. 


2) Disconnecting the VFO from the first stage of the transmitter by the 
crystal VFO selector switch. The sensitivity of the first transmitter 
stage may be so high that the switch terminal to terminal capacity may 
still couple enough VFO signal to the first stage to create a signal 
level in the receiver sufficient to mask the received signal. In this 
case, provision for attenuating the VFO signal at the first stage can 
be incorporated in the crystal VFO selector switch. The crystal posi- 
tions 1 and 2 of the Viking II transmitter lend themselves nicely 
when resistors are placed between the outside jacks of the crystal 
positions and a chassis ground. ‘The resistors thus shunt the grid of 
the input stage to ground when the crystal switch is put in the 1 or 
2 positions. The value of the resistor can be adjusted to attenuate 
the signal to the degree desired, 


The power requirement of the Viking Model 122 VFO. 


An auxiliary power supply or the low voltage power supply of the transmitter 
must be capable of supplying 250 to 300 volts of plus D.C. to chassis ground 
at 15 ma and 6.3 volts A.C. to chassis ground at .3 ampere. The 250 to 300 

volt supply may be unregulated but it should not be subject to sudden voltage 
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changes or excessive voltage change with a change of 5 to 10 ma current 
drain. An octal socket is a natural connecting device for the octal plug 
provided on the VFO. 


Operation with the Viking II Transmitter. Most of the comments made under General 
Characteristics apply to the use of the VFO with the Viking II. A few details and 


suggestions are included to help the Viking II owner make his initial installation. 


ae 


Plug the VFO power plug in the VFO socket in the left rear corner of the 
chassis. The VFO output coax plug should be plugged in the input receptacle 
below the fuse plug. Check both the RF input lead and VFO power lead for 
correctness of wiring, continuity and shorts if any difficulty arises in 
obtaining VFO drive. 


The crystal selector of the Viking II must be in the NOM position for Vr0 
operation. Band edge or other calibrating crystals may be place in any 
erystal position and referred to simply by turning the crystal selector to 
the proper position. 


The discussion of keying under general operating characteristics applies 
directly to the Viking II. When the Viking II is on "phone" the keying 
circuit is opened when the plate switch is turned off. If no plug has been 
inserted in the VFO the phone-cw switch must be placed on "cw" to close the 
VFO keying circuit when the plate switch is off. The method of checking the 
VFO frequency in the receiver is to turn the phone cw gwitch to."ew'. Tf 
the exciter coupling to the receiver is too great, turn the crystal selector 
switch to an empty or shunted crystal position to reduce the signal as dis- 
cussed in Clf. 


Operation with other transmitters. 


In general the Viking Model 122 VFO output will be applied at the grid circuit 
of the crystal oscillator of a transmitter. Some considerations which must be 
made when the VFO is to be used with a given transmitter are: 


Ae 


ihe 


Power supply for the VFO (discussed in Clg) 


The power sensitivity of the first stage of the transmitter. The voltage out- 
put of the VFO (listed in Cla) must be sufficient to drive the transmitter 
first stage to a value necessary for the required amplification or frequency 
multiplication. 


Sufficient isolation between the tuned tank circuit of the first transmitter 
stage and the VFO must be provided to prevent feedback effects when that tank 
circuit is tuned to the VFO frequency. 


Some triode oscillator and tri-tet oscillator stages will not provide suf- 
ficient isolation or sensitivity to be used directly with the VFO. A suggested 
transmitter crystal oscillator-amplifier circuit is shown on the next page. 
This circuit properly built will provide the first stage sensitivity and 

power output required for many transmitters. 


A 6AU6 tube will provide sufficient isolation, sensitivity, and an output 
of more than one watt on "straight through" operation and somewhat less as 
a frequency doubler if proper tank constants are provided. A 6AG7 tube may 
be used if more power output is required. A 6AG7 can be expected to provide 
two or three times as much power output as the 6AU6 as an amplifier or fre- 
quency doubler. Tubes with higher plate to grid capacity may give feedback 
troubles. Reasonable circuit layout and good separation of grid and plate 
circuit components in this stage is desirable. The 6AG7 power requirement 
is somewhat greater than that of the 6AU6. 
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50 to 1001 To Grid of 


6AG7 tie Fol Towing 
crystal | Stage 
= 20 ta = Tank to Tune 
100 = Ree 
aae— — 35K * 005 eo &. 160 M thru 
Sis 
VFO a me to 50 K (<> 20 M 
plug ted sa ‘--—— 
oi te 5OK 
30 to 4O mmfd, 6,3V = ie 
total input — 
capacity » 4 .005 
Key ckt. 
' | "T_-005 +250 to 
*Use lower resistance —-— = “+300 a 


values with OAG7 


e. If 25 to 30 volts of RF at the VFO frequency ranges will drive the trans- 
mitter, an amplifier stage can be added at the transmitter. The amplifier 
may be directly coupled to the transmitter input circuit. The circuit below 
will provide 25 to 50 volts across 10,000 ohms without adding tuning con- 
trols. The 6AG7 tube can be expected to have an output of 40 to 50 volts 
while the 6AU6 can be expected to have an output of 20 to 30 volts RF. The 
amplifier should be located near the input stage of the transmitter. No 
capacity should be added in the plate circuit of the amplifier other than 
the output capacity of the amplifier tube and the input grid of the tube 
being driven by the amplifier. A suggested circuit 1s shown below. 


510) ete) aLOLO) 
6AU6 I! to aria of 
ay I wext Stage 

| Coil on 1" 

form 72h 
enamelled wire 
close wound. 
i0Ommf. con- 
denser may be 
adjusted for 
maximum output 
at 7.2 mc on 
the 4O 20 15 
10 VFO switch 
position, 


hit 


total input= 
capacity 
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The power supply of the transmitter should be capable of supplying the 
power required by the tube (250 to 300 VDC at 13 ma, 6.3V at .3A for the 
6AU6, and 250 to 300 VDC at 25 ma, 6.3V at .65A for the 6AG7). 


The output circuit of the Viking Model 122 VFO has a D.C. resistance of 
22,000 ohms. The output circuit of the VFO must be isolated from the 
transmitter input grid by a blocking condenser (100 mmf) unless the 22,000 
ohm grid resistance is not too low for the input stage. 


Undoubtedly many existing transmitters can be connected directly or readily 
adapted to the Viking Model 122 VFO without much effort. It is recommended 
that parts Cl and C3 of these instructions and the transmitter under con- 
sideration be studied before proceeding to connect the VFO to a transmitter. 
Temporary connections and trials should be made before changing or adding 
circuits. Permanent arrangements can be made after the transmitter circuits 
have been found to utilize the VFO as the user desires. 
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FIGURE 3a FIGURE 3b 


CABINET BOTTOM 


SOCKET CONNECTIONS 


AND TILT STAND BOTTOM VIEW 


SIGNIF. DECIMAL PERCENT TEMP. CHARAC- VOLTAGE FIXED 
FIGURE MULTIP, TOLER. COEFF. TERISTIC RATING 
BLACK ry \ NPO A 
BROWN 1 10 1 NO30 B 100 CAPACITORS 
RED 2 100 2 NOBO Cc 200 
ORANGE 3 1000 3¥ N150 D 300 
YELLOW 4 10000 4 N220 E 400 
GREEN 5 5 N330 F 500 
BLUE 6 6 N470 G 600 
VIOLET 7 7 N750 700 
GRAY 8 8 800 
WHITE 9 9 # 900 
NO COLOR 20 500 
% #ON CERAMIC CONDENSERS; X IS 2.5%, #1S 10% 
RESISTORS CAPACITORS 
ABCD ABCDE | 
[-=" JAN FIXED 
A-FIRST SIGNIF, FIGURE A-TEMPERATURE COEFF. A-MICA BLACK PAPER SILVER 
B-SECOND SIGNIF. FIGURE B-FIRST SIGNIF. FIGURE B-FIRST SIGNIF. FIGURE 
C-DECIMAL MULTIPLIER C-SECOND SIGNIF. FIGURE C- SECOND SIGNIF. FIGURE 
D- TOLERANCE IN PERCENT D-DECIMAL MULTIPLIER D-DECIMAL MULTIPLIER 
GOLD 5% E- TOLERANCE E- TOLERANCE 
SILVER 10% F- CHARACTERISTIC 
NO COLOR 20% 


G- THIRD SIGNIF. FIGURE 
H- VOLTAGE RATING 


FIGURE 3c,RESISTOR-CONDENSER COLOR CODES 
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Part No. or 
Drawing No. 


7709-1. 
LT oT 90-1 
17 190-2 
17.191-3 
Tae TOG =) 
23.966-1 
23.979 
16,1053-1 
23.962 
Woman 
16.857-4 
16.057-3 
Rea e0-7 
16.1060 
ieee ey 
23.969-1 
23.971-1 
O32 2070-1 
23.980-3 
Peeps eal 
22 632-1 
71.91-100 
71.91-105 
F71491-102 
71.91-104 
71.91 -101 
71.91-108 
71.91-106 


22.794 
23.968 
23.967 
102-750 
22.22h 
22.695 
22.(99 
71. 32-178 
fa bgt PaeI8 
22.800 
VEO EO Tae: 
22.7h0-5 
133-278-7 
22.917 
22.802 
22.801 
22.716 
22.713 
160-104-24 
22,803 
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E, VIKING VFO MODEL 122 
* 


Item 
No, 


CH50 
CH51 
CH52 
CH53 
CH54 
CH55 
CH56 
BKT50 
BKT51 
BKT52 
BKT53 
BKT54 
BKT55 
BKT56 
D50 
D51 
D52 
D53 
K52 
G53 
G54 
W50 
W51 
W52 
W53 
W54 
W55 
W56 


SW50 
L50 
L51 
L5e 
J50 
PL50A 
PL50B 


‘G50 


G51 
PL51 
X50, X51 
X52 
S50 
R50 
R52 
R53 
R54 
R55 
C52 
R51 


Parts List 


Qty. 


be Hb 
B cf 


e 


HH hh E 
tote BS 


Fh 


Sere ei) ee te Pe PANE IA EE W MUP EPP EOP Pee eee 
MH ct 
ct e 


1 

ine) 

=a 
! 


Description 


Cabinet sides and back 

Cabinet bottom 

Cabinet top 

Panel 

Chassis we 
Condenser Mounting Board Assembly 
Tilt Stand 

Rear Trimmer Coupling Bracket 

Coil Support Bracket Assembly 
Condenser Mounting Bracket 

Switch Mounting Bracket < 

Dial Mounting Bracket 

Output Coil Clamp piece (spacer) 

Tilt Stand Bracket 

Panel Bearing (in 3/8" hardware env.) 
Dial Drive Assembly 

Escutcheon, Index Assembly 

Insulated Coupling Shaft Assembly 
Knob 

Rubber Grommet 9/16 OD 

Rubber Bumpers 

Black Plastic Covered #20 Copper Wire 
Green Plastic Covered #20 Copper Wire 
Red Plastic Covered #20 Copper Wire 
Yellow Plastic Covered #20 Copper Wire 
Brown Plastic Covered #20 Copper Wire 
Gray Plastic Covered #20 Copper Wire 
Blue Plastic Covered #20 Copper Wire 
#6 Hardware envelope 

#4 Hardware envelope 

3/8" Hardware and terminal envelope 
VFO Bandswitch (4 Pos.) 

Dual Oscillator Coil Assembly 

Output Coil Assembly 

Radio Frequency Choke 

Mallory type A2A Transfer Jack 

PL259 Coaxial Plug 

UG176U Coaxial Adapter 

RG59U Coaxial Cable 

Belden #8735 - 3 cond. Shielded Cable 
Male Connector Amphenol 86-PMS 

7 pin Miniature Sockets (Shielded) 
"0005" Jones Terminal Strip 

1 3/4" Miniature Tube Shield 

47,000 or 51,000 ohm 3 watt Resistor 
4,700 ohm 3 watt Resistor 

470 ohm $ watt Resistor 

22,000 or 24,000 ohm 3 watt Resistor 
22 ohm 5 watt Resistor 

QM11 Var. Cond. (Rotor term. opposite side 
18,000 ohm 2 watt Resistor 
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Drawing No. No. Qty. Description 

160-107 -24 Cok i 15M11 Var. Cond.(Rotor term. opposite side) 
160-130-1 cél 1 30M8 Variable Condenser 

260 2107-1 O85 C56 2 15M11 Variable Condenser 

169-17 C55 1 Special LA type Variable Condenser 
22.80 COT nebo 2] 500 mmfd. +2% Silver Mica Condenser 
22.805 C59, C60 2 1000 mmfd. +2% Silver Mica Condenser 
22.827 C68 ,C69,C70 3 .005 mfd 500 V.W. Bypass Condenser 
22.806 G51 i 47 = 22% mmfd. N220 Ceramic Condenser 
22.807 C534. C66 2 43 + 25% mmfd. NPO Ceramic Condenser 
22 808 C67 a 150 + 23% mmfd. NPO Ceramic Condenser 
22.809 c6h a 91 + 23% mmfd. NO80 Ceramic Condenser 
22.810 C50, C65 2 6.8 + 0.5 mmfd NPO Ceramic Condenser 
22 823 C62 1 140 + 23% mmfd NPO Ceramic Condenser 


STANDARD WARRANTY 


Adopted and Recommended by the 
Radio - Electronics - Television Manufacturers Association 


The E. F. Johnson Company warrants each new radio product manufactured by it to 
be free from defective material and workmanship and agrees to remedy any such defect 
or to furnish a new part, except for electron tubes, in exchange for any part of any 
unit of its manufacture which under normal installation, use and service disclosed 
such defect, provided the unit is delivered by the owner to us or to our authorized 
radio dealer or wholesaler from whom purchased, intact, for our examination, with all 
transportation charges prepaid to our factory, within ninety days from the date of 
sale to original purchaser and provided that such examination disclosed in our judge- 
ment that it is thus defective. 


This warranty does not extend to anyof our radio products which have been sub- 
Jected to misuse, neglect, accident, incorrect wiring not our own, improper installation, 
or to use in violation of instructions furnished by us, nor extend to units which have 
been repaired or altered outside of our factory, nor to cases where the serial number 
thereof has been removed, defaced or changed, nor tc accessories used therewith not of 
our own manufacture, nor to electron tubes. 


Defective electron tubes should be returned directly to the tube manufacturer 
for adjustment at the following addresses: 


(a) For RCA tubes to: Adjustment Service, RCA at the nearest of the following 


addresses: 
34 Exchange Place 589 East Illinois Street 420 So. San Pedro Street 
Jersey City 2, N. J. Chicago 11, Illinois Los Angeles 13, California 


(bo) For General Electric tubes to: 


Adjustment Service, Owensboro Tube Works 
General Electric Company 
Owensboro, Kentucky 


Any part of a unit approved for remedy or exchange hereunder will be remedied or 
exchanged by the authorized radio dealer or wholesaler without charge to the owner. 


This warranty is in lieu of all other warranties expressed or implied and no 
representative or person is authorized to assume for us any other liability in con- 
nection with the sale of our radio products. 
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REPRESENTATIVES: 


Atlanta 5, Ga., James Millar Associates, 1036 Peachtree St., N. E., Elgin 0919 
Boston 6, Mass., Paul R. Sturgeon, 25 Huntington Ave., COpley 7-2562 


e 

e 

e 

© 

e 

s Chicago 31, Ill., Ellinger Sales Co., 6540 Northwest Highway, ROdney 3-1570 


e 

e 

® Columbus 15, Ohio, Wm. E. McFadden, 150 East Broad St., MAin 3363 
e 

Denver 3, Colo., Ronald G. Bowen, 825 Broadway, Rooms 307-309, AComa 5211 


Highland Park 3, Mich., A.B.M. Sales Company, 15850 Third Ave., 
TOwnsend 8-0044 


Kansas City 8, Mo., Herbert A. Roes & Co., 2601 Cherry St., HArrison 2036 


Los Angeles 15, Calif., Don C. & Wm. H. Wallace, 1206 Maple Ave., 
Bendix Building, Richmond 7-0401 


Minneapolis 1, Minn., Fred B. Hill Co., 256 Ist Ave. No., MAin 8353 
New York 16, N. Y., F. Edwin Schmitt Co., 136 Liberty St., WOrth 2-6550 


Philadelphia 2, Pa., S. K. MacDonald, Inc., 1531 Spruce St., Kingsley 5-1205 
Phoenix, Ariz., Harry A. Moore Sales Co., 4142 North 18th St., AMherst 5-4662 


Pittsburgh 22, Pa., S. K. MacDonald Inc., 715 State Theatre Building, 
335 Fifth Ave., ATlantic 1-2253 


Portland 10, Ore., Dave M. Lee Co., 2712 N. W. Raleigh St., BEacon 2241 


Seattle 1, Wash., Dave M. Lee Co., 2517 Second Ave., MAin 5512 


Syracuse 4, N. Y., Wally B. Swank, 2310 Bellevue Avenue, 76-8056 


Washington, D. C., S. K. MacDonald Inc., 217 Riggs Bank Building, 
3308 14th St., N. W., COlumbia 3938 


CANADA 
Toronto 12, Ont., A. C. Simmonds & Sons Ltd., 100 Merton St., MAyfair 91 11 


EXPORT 
New York 7, N. Y., M. Simons & Son Co., 25 Warren St., BArclay 7-5513 
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e San Francisco, Calif., Logan Sales Co., 530 Gough St., HEmlock 1-5127 
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Viking II Transmitter Installation and Operation 


The successful operation of any radio equipment is largely dependent 
on the operator's understanding of the equipment. This operating instruction 
manual is set up in several parts, each with the purpose of making the operator 
move familiar with the Viking II. The main parts are: 


A [Initial Installation Page 3 
Novice Operation - Page } 
B Theory of Operation Page 5 
C Viking II Tuning Details Page 9 
D Pi Network Tuning and Harmonic ' Page 14 
Suppression 
BE Trouble Shooting Page 20 
F Photographs, Charts, and Page 25 
Schematic Diagrams 
G Parts List At rear 
of book: 
_ WARNING 


The voltages encountered in this piece of equipment are high enough 
to cause fatal injury! Practice safety rules until they are second nature. 
Always turn off the high voltage before making any adjustment inside the trans- 
mitter. Never depend on a bleeder resistor to discharge filter condensers. 
After the power is turned off, short circuit the high voltage circuit. Never 
operate the transmitter with any other than the recommended fuse in the pri- 
mary circuit. The fuse will protect your equipment, in the ease of accidental 
contact with the high voltage, it may save your life. If children have access 
to the transmitter, always disable the primary circuit by removing the fuse or 


the high voltage circuits by removing the rectifiers. 
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‘The E. F. Johnson Company warrants each new radio product nanufactured by 
it to be free from defective material and workmanship and agrees to remedy any such 
defect or to furnish a new part in exchange for any part of any unit of its manu- 
facture which under normal installation, use and service discloses such defect, pro- 
vided the unit is delivered by the owner to us or to oui authorized radio dealer or 
wholesaler from whom purchased, intact, for our examination, with all. transportation 
charges prepaid to our factory, within ninety days from the date of sale tc original 
purchaser and provided that such exanination disclosed in-our judgment that it is 
thus defective. ae , va 


STANDARD WARRANTY 


Adopted and Recommended by the 
Radio and Television Manufacturers Association 


This warranty does. not extend to any of our radio products which have been 
subjected to misuse, heglect, accident, incorrect wiring not our own, improper in- 
stallation, or to use in violation of instructions furnished by us, nor extend to 
units which have been repaired or altered outside of our factory, nor to cases where 
the serial number thereof has been removed, defaved or changed, nor to accessories 
used therewith not of our own manufacture. 


Any part of a unit approved for remedy or exchange hereunder will be reme- 
died or exchanged by the authorized radio dealer or wholesaler without charge to the 


owner. 


This warranty is in lieu of all other warranties expressed or implied and 
no representative or person is authorized to assume for us any other liability in 
connection with the sale of our radio products. 
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( Ey Fs JOHNSON CO. VIKING IT TRANSMITTERS 


SPECIAL WARNING 


In the Viking II transmitter, reserve grid driving capausdi ty. y 
has been provided se as to insure adequate excitation on all frequencies” | > 
_ and to allow for variations in individual wiring. 4 | aes a 

The RCA type 6146 beam potest ied in’ the final amplifier 
have a maximum D. C. grid current rating of 4 ma. per tube. | 

When 6146 tubes have been overdriven it is evidenced oye 
negative D, C. ‘grid current reading, | | ae 

The! total grid current should not exceed : ae at any time as 


exceeding this value may possibly damage the tube and will void the 


guarantee ef the tube manufacturer. 
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A Initial Installation 


NOTICE! The regulations of the F:deral Communications Commission require 

a suitable license for operation of this equipment. Refer to publications 
of the Federal Communications Commission or the American Radio Relay League 
for the latest rules governing station and operator licensing. 


Be sure to return the enclosed warranty registration card. This will reg- 
ister your transmitter at the factory and ficilitate correspondence refer- 
red to by your transmitter serial number. 


Remove loose packing material and the packages of parts inside of the cabi- 
net. Inspect the transmitter for any indication of damage. Report any 
damage to the transportation company immediately. 


The wired Viking II will arrive with shipping supports consisting of wood 
blocks and a brace for the transformer. 


The transformer blocks and cross support piece should be removed. 
Remove the bottom plate and the three wood blocks under the chassis. 


Attach knobs to the shafts. The setscrew may be anchored securely in 
place (after the knob has been properly positioned) by first tightening 
down, loosening slightly and retightening. The knob-dials should be put 
on and positioned as follows: 


CRYSTAL - a 10-0 dial. The O located on the maximum counter clockwise 
position. 


OSCILLATOR - a 100-0 dial. The O located on the maximum capacity (low 
frequency) position. 


BAND - the 160 80 #0 20 15 10 dial. The 160 located on the maximum 
counter clockwise switch position. 


BUFFER - a 100-0 dial. The O located on tae maximum capacity (low 
frequency) position. The buffer condenser can be seen through the 
perforated bottom. 


DRIVE - a 10-0 dial. The O located on the maximum counter clockwise 
potentiometers position. 


CW-PHONE - a single marker dial. The marker located on CW with the 
switch in the counter clockwise position. 


FINAL - the large spinner knob. No special positioning is required. 


160 - a single warker dial. The marker located on OUT with the switch 
in the counter clockwise position. 
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5. i. COUPLING - the 7-1 dial. The 1 located on the maximum counterclockwise 
switch position. (maximum capacity position) 


j. FINE COUPLING - a 100-0 dial. The O located on the maximum capacity posi- 
tion of the variable condenser. 


k. AUDIO -.a 10-0 dial. The O located on the maximum counterclockwise po- 
tentiometer position. 


1. METER - the MOD PLT GRID BFR OSC OFF dial. The OFF position located on the 
maximum counterclockwise switch position. 


6. Insert tubes as follows (the socket locations can be determined from the 
designations by referring to Figure 1 at the rear of this book): 


a. The 6AQ5 buffer in X5 with a 2 1/4" shield: 

b. A 6AU6 oscillator in X6 with a 1 3/4" shield. 

c. A 6AU6 speech amplifier in X1 with a 1 3/4" shield. 
d. A 6AU6 audio driver in X2 with a 1 3/4" shield. 

e. The 6AL5 bias rectifier in X11, no shield. 

f. The S5V4G L.V. rectifier in X10. 

g. Two 5R4GY H.V. rectifiers in X8 and x9. 


h. Two 807 modulators in X3 and X4, connect plate caps. The polarity of the 
caps with respect to the 807 will be determined later. 


i. The.6l146s in X7 and X17 attach plate caps. 
j. The 6AQ5 screen voltage regulator into x28. 


The Viking II should now be ready for its initial operation but do not attempt 
to turn it on until the theory of Operation and Tuneup sections have been 


studied. 


NOVICE OPERATION 


Current FCC regulations require that operators with Novice Class Amateur 
Operator's Licenses limit their final amplifier input to 75 watts, This may be 
accomplished with good efficiency by reducing output coupling. 


In the "plt" position of the meter switch, the meter indicates 6146 cathode 
current, the sum of plate and screen grid currents. With 6146 grid current at 
& ma. and the amplifier resonant drawing 140 ma. cathode current, the screen 
current will be 30 ma. and the net plate current will be 110 ma. This is slightly 
less than 75 watts input with 660 volts plate voltage. Amplifier output can ex- 
ceed 55 watts under these conditions. 
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E. F, JOHNSON COMPANY 
WASECA, MINNESOTA 


240-102-2 WIRED VIKING II TRANSMITTER 
SPECIAL SETTING-UP INSTRUCTIONS 


Remove all packing materials and accessories from inside the transmitter 
including the transformer shipping braces. (Pull nails from braces, slide 
blocks toward front panel. The long brace may then be turned slightly and 
lifted out.) 


Remove bottom plate and take out the three wood blocks. (Do not yet 
replace the bottom plate.) 


Install 6146 tubes in sockets X7 and X17 and install plate caps, (Reference 
figure 9 in instruction manual.) Check to see that all tubes are seated in 
their sockets and with shields and plate cap connectors in place. Shields 
are not used for V28, 6AQ5 screen regulator nor V1l, 6AL5 bias rectifier. 


Attach knobs to shafts per instructions on pages 3 and 4 of operating manual. 


Initial che:ks should now be made, using if possible, a dummy load. A stand- 
ard 100 watt lamp will serve very well for this purpose. Connect the center 
contact of the lamp to the center contact of J3 (refer to figure 10 of manual). 
Connect the shell of the lamp base to the ground terminal adjacent to J3. 


With the line cord connected to a 117 volt 60 cycle power source and before 
installing a crystal or VFO, turn on the low voltage supply (left hand toggle 
switch on front panel). 


Oscillator current should rise to between 17 and 23 ma. Set the "drive™ con- 
trol at mid-position. "Buffer" current will be observed to rise to a high 
value then fall back. The decrease in "buffer" current indicates that the 
bias rectifier is now warmed up and it is safe to apply the high voltage. 


Screen voltages for the 6146 amplifiers V7 and V17 and for the 807 modulators 
V3 and V4 have already been adjusted by means of the tap on R13 and the 
potentiometer R30 (adjacent to L10). DO NOT CHANGE THESE ADJUSTMENTS UNLESS 
THE TEST UNDER STEP 9 FOLLOWING INDICATE IT IS NECESSARY. 


Switch the phone/CW switch to the CW position. Turn on high voltage (right 
hand toggle switch)and observe "plt" current. The plate current should be 
less than 25 ma. It may prove to be as low as 10 ma. however and this is 
quite normal. Should the "plt" current exceed 25 ma. turn high voltage switch 
off at once. (There will be no output during this test.) 


If the "plt" current in step 9 exceeds 25 ma. readjust the screen voltages 
per the instructions on page E following. 


With plate current normal as in step 9, you are now ready to proceed with the 
tuning instructions beginning on page 9 of the instruction manual. 


The transmitter is normally tuned in the CW position. When the transmitter 
is delivering full output and the excitation to the 6146s is 6 ma. it will 
exceed 8 ma. when the high voltage is switched off. Therefore when mal:ing - 
tuning adjustments on CW always reduce drive when the high voltage is cut off. 


After thoroughly testing the transmitter, replace the bottom plate and secure 
all screws. 
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Modification A for 
Viking II Transmitter 


The purpose of this modification is to stabilize screen voltage applied to 
the 6146 final amplifier. Operating on CW and with key up, the 64Q5 regulator per- 
mits screen voltage to rise only slightly keeping the 6146 cathode current at very 
near cut-off (10 ma.). While operating on phone and in the event of an excitation 
failure, the 6146 cathode current will drop to approximately 25 ma. Thus the 6146s 
are completely protected even though the power line voltage may vary widely. A. 
further advantage of the modification is improved transmitter output under conditions 
of low line voltage. : 


Theory of operation of the screen regulator is as follows. The 6AQ5 is used 
as a triode with its screen grid and plate connected together to the source of 6146 
positive screen voltage. The cathode of the 6AQ5 is connected to the center tap of 
the high voltage transformer (B-). A 470,000 to 500,000 ohm resistor and 1 megohm 
potentiometer are connected in series between the now single slider on the voltage 
divider R13 and the most negative point of the bias supply at the junction of choke 
L6 and resistor R24. The grid of the 6AQ5 regulator is connected to the movable arm 
of the 1 meg potentiometer. Thus by adjusting the potentiometer any desired grid 
voltage can be applied to the regulator. 


When operating on CW with key down, the regulator tube has cut-off bias 
applied and draws no current. When the key is opened there is no longer any 6146 
grid current flowing thru resistor R24 and the voltage at the junction of L6 and R24 
becomes less negative. This results in the grid bias of the 6AQ5 regulator shifting 
in a positive direction, This positive shift causes the 6AQ5 to draw current apply- 
ing a load at the source of 6146 screen grid voltage, holding the voltage down even 
though the 6146 screen grid current has dropped essentially to zero. Should the 
excitation to the 6146s fail, while operating on phone, the same change in grid 
voltage occurs and 6146 screen voltage is again restrained. Modulation of the 6146s 
doubles their screen voltage on peaks but the 6AQ5 bias is sufficiently high so that 
it remains cut-off. 


Rs ih triecsery ory ay a nt ae isl pis Baas aot ae Rs oe ee me a ilar Low i, 
ot ina oe, to Suave “ed: he te ogo ae rine eich ee Mt 5 ee Cnt) bees 
MEG. MY allt ee FS a heeleneteogae OF date Ew, epee, “shades 8tle) wat 
A dinbiw vee jot sud Toy eo F i oseyo eee tat {i pee, HOPIESHTG 2 6 
j > yale Sugearc ste iibienest 6 Sio yen eee tee, vas abou oth, kis sgedtavas: 
; Necks <r ae 
mt ALE CAA ark Wh BO ok “eda tigen NEB Ow tly Ly gee stag xb Conte 
Si Fi gra tthe ‘i “Sl BP Deve oe abe OF MLS, bie 6 vial peers 9G BIT pre, 
to Yau totem sad of Salons at pad sd 3s ehoigas: wie : vad Loy Gees 
vested cot atl ea dela” OG Ge at GOO IONE o., | Wiel) Shame anes mgais. 
poly: ng sabtle oleate wou edd aewweds 4g gobi ct tect’ rl eta 18d 
ety! te nottont, oH tO Yigawe gadd add to deeog ol agem | #08) atte Bilao 
ii ALtievow ont ab Betyintosd of soteleoed BGAn ics Yo bite Walls. 2ASay het, 
Bf ; : tt Dr iaetag 


uw dketip Wout Oe TDA @ih? Nema Aastha iuk? Kobe a ee 


és dale chtabiod tee nh wake Read ead! acl when. 


a 
ri bh! 4 
‘ : y 
q MU 
La) 
ae 
rin 
* oy iy . nf i. eh alps ha 
were erie YH SoM és 
s an © i ' } I 
“ iectimesert TP Ser: oe be ae 
: 
a : wy ah 


(fie sas few agepoa ep llidada we ot Fae Faw ows: ht a sennig sich 
Siege! | } Sie “mati « her at ph) pw sat Wr) cee ‘wat tereg? i 1 OL SE Law | Loria * 


BY By. Late Vos taro pw aC ee Uteny (> hh mrt et ort es 
; date Ue MR cb Na aga a 


ai 


I Ui Feo: eat GUS) “TOF mle pty woe F 5 yeead’ veg te We aN) ctl to ong, dpe | 


é 
Ns TRIG! qt ef sraynt bawsqo: ai ya arid” city «bene: RS rel Pa 
me OU eee Ge ie” ape ig emt ‘Aube eS re Fae pearly Liv h oe 


Aimee Cok wid en v ig’ Hits cts fe ih Oh Lie Vi, ee 


PMT! ashen Cae etd ebay Taal by se Y SLIm et He, “ao ka Re: wes be rh 4 
Aa BP bvode eve id ak Lee $ beg 442% BD’ wargh fiers ey date 
Hive al syyadoowemm Gabe wie ati Ue . gr Edmore: ntpay ; the 
end Yo ne phels re Mh rarer ere Abage Or BRN OE 


2 { 4 et ips rey F ae 
| it, ; 6 Vig: 
+ Ae oy ‘ Hr : 
i ree’ 7 ee f 
h Pee aa 
cape it 
{ an i ee Re ame | ase i 
, ; Pee as a OW 
» i f ye ee 4 Dery Arar ny ictal leg 
ie | + \ Mi fF! i iu 
a f ; : 
f 
j 
1 
‘ 
i) i. : iu 
ti 
th i 
i 2, 
{ 7 ! fi 
‘ny + 1 
i} Ay Th? et 
\ P 1” ON) i” 
' ¥I vi 
° ; je 
iW te 
7 A on 
r 
% “0 ' 7 i 


Supplement to Operating Instructions 
Viking II Transmitter 
E (Modification A Incorporated) 


Screen Voltage Adjustment 


Instructions for tuning exciter stages remain unchanged. The following adj- 
ustments may be made on any vand. While it is possible to perform the following. 
operations with the transmitter loaded into an antenna, a 100 watt lamp, used as a 
dummy load will eliminate the possibility of tuning difficulties and provide visual 
output indication. 


1. Turn the shaft of the 6AQ5 bias control R30 to its full counter-clockwise 
position. 


2. Loosen the tap on the voltage divider R13 conpletely and adjust its position to 
between 1 3/4 and 2 inches from the rear end terminal. 


3. With the transmitter on the CW position tune the exciter and adjust drive for 
6 ma. grid current. Turn the drive control back counter-clockwise to Zero. 


4, Switch to the phone position, turn on the high voltage, set the coarse coupling 
control tg 1, the fine coupling control to zero. (If these tests are made at 
14 mc. or higher frequency, start with the coarse coupling switch on position 7.) 
Advance the drive control clockwise until the final amplifier current is 100 ma> 
Starting with the main tuning dial at zero, tune the amplifier to resonance, the 
first dip in plate current, ee a 


) 5. Advance the drive control for 6 ma. grid current. Load the amplifier to 230 ma. 
plate current by means of the coupling controls, bringing the amplifier back to 
resonance (minimum plate current) by means of the main tuning dial after each 
coupling adjustment. Reset drive control for 6 ma. grid current when the plate 
current is exactly 230 ma. i=ea 


—— 


6. Now note the modulator cathode current with the audio gain control in the counter 
clockwise position. This current should be between 70 and 80 ma. I e u- 
lator current is less than 70 ma,, loosen the tap on R13 (REMOVE ALL VOLTAGES 
FIRST) and move it toward the rear about 1/8" at a time. If the current is more 

_ than 80 ma., move the tap toward the panel. 


7. After having estabilished the modulator current between 70 and 80 ma., with grid 


current at 6 ma., PA current at 230 ma,, switch the high voltage off, switch to 


the CW position. Turn R30_to its full clockwise position, open the key, turn on 
the high voltage. 
ig) pete ee 


8. BE CAREFUL AT THIS POINT SINCE FULL VOLTAGE IS APPLIED! Switch the meter to read 
plate current. Turn R30 in a counter-clockwise direction until current rises 
perce Ibly, adjust to 10 ma., the first mark on the meter scale above zero. 


9. Switch back to the phone position, turn the crystal selector switch to another 


position thus removing drive from thé final amplifier. Amplifier current should 
now drop to less than 50 ma. ———————— 


10. This completes adjustment of screen voltages. They should remain stable over 
J long periods and need not be changed even though the line voltage varies widely. 
The transmitter may now be used according to previous instructions the only dif- 
ferences being lower static pl current under key up conditions or with no amp- 


lifier excitation on phone. / For CW\ope he power amplifier may be loaded 
to any cathode current up t For phone) operation cathode current should 


be limited toy 230 ma 
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y B Theory of Operation 


i, The Viking II block diagram 


BUFFER 
FREQ. 
MULTIPLIER 


et ee ely —. 


1 6nQ5 | 


S07! a _{-Sereen a} 
PUSH PULL Regulator 
fr [ve ares eRe eee 


MODULATORS 


RUGY's 


LOW + 275V 

-75V to 4D32 VOLTAGE | TO 6AU6 — VOLTAGE 

FINAL GRID POWER OSCILLATOR POWER 

-35V to 807 “SUPPLY TO 6AQ5 SUPPLY 

MODULATOR GRIDS — BUFFER 
) .  =20V to 6AQ5 TO 6AU6 + 630V to 6146's 
, BUFFER GRID SPEECH AMP. FINAL AND 

TO GAU6 807 MODULATORS 


AUDIO DRIVER 


2. The general specifications, frequency coverage, and main features of the 
Viking are covered in the Brochure at the front of this book. — 


Si The OSCILLATOR: The "crystal" switch will select any of 10 crystal posi- 
tions on the crystal board or connect the 6AU6 grid to the VFO receptacle 
at the left rear of the chassis (the VFO is the oO position). The Pierce 
Oscillator part of the 6AU6 will oscillate efficiently with most crystals 
in the range of 1.75 me to 7.5 me. The plate of: the 6AU6 is electron 
coupled to the oscillator which makes this stage a good frequency doubler 
on the high frequency range of the Viking II. The tuning range of the os- 
cillator tank is that of the indicated wavelength on the 160, 80, and 40 
meter positions; is the 4O meter range on the 20 and 15 meter switch posi- 
tion; and 20 meter range on the 10 meter bandswitch setting. The approx- 
imate frequency coverage of either the oscillator or buffer stage can be 
determined from the tuning curves on the sheet following page ll. Oscil- 
lator cathode current is indicated on the "osc" position of the meter 
switch. A drop in oscillator current can be expected when a crystal is 
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switched into the oscillator circuit. The Viking II oscillator stage be- 
comes simply an amplifier or frequency multiplier when a VFO is used. It 
is necessary to isolate the Viking II 6AU6 oscillator grid with a blocking 
condenser of 50 mnfd to 150 mmfd in the connection between the Viking II 
and the VFO if a DC path exits in the VFO output. (Not required when using 
' the Viking VFO.) 


The BUFFER: Frequency multiplication takes place in the 6AQ5 buffer stage 
on the 20, 15, and 10 meter band positions. Straight through operation is 
used on all lower frequency bands. The buffer stage output magnitude is 
controlled by the "drive" screen grid potentiometer control. Buffer tuning 
is best indicated by the 6146 final "grid" current, while the oscillator 
tank tuning is best indicated by the buffer cathode current read in the 
"pfr" meter switch position. The "grid" current must be held below 8 ma. 
at all times. 6 ma is adequate to drive the 6146s to full output. Buffer 
no signal current is limited by a fixed bias of approximately 25 volts ap- 
plied to the 6AQ5 grid. 


The R.F. POWER AMPLIFIER: ‘The grid circuit of the final 6146 has a fixed 
bias of 75 volts with an additional 20 tu 30 volts of self bias added by 
the drive signal. Under no-signal conditions the 6146s are almost con- 
pletely: cut off. The tank of the 6146s is part of a pi network matching- 
coupling circuit. The main tuning inductor, L9, and geared condenser, C29, 
tune the range of 80 through 10 meters. The "160 in-out" switch adds an’ 
additional auxiliary coil to cover the 160 meter band. Frequency coverage 
is shown on curve 1 of the sheet following page 14. The séreen and plate 
current ‘of the 6146's is read in the "plt" meter switch position. Note 
that the final grid current is not included in the "plt" reading. The 
screen grid voltage of the 6146's is obtained from the high voltage supply 
through a 20,000 ohm series dropping resistor. 


The PI NETWORK ANTENNA COUPLING: The complete pi network consists of the 
main tuning inductor, L9, as the sertes element; the main tuning condenser, 
c29, as the input shunt element; and the output shunt capacitance made up — 
of a variable condenser, C30, labeled "fine coupling" and a group of fixed 
mica condensers, C33 through C38, switched in parallel with C30 by a switch 
labeled "coupling". This combination provides a continuous output capacity 
range of 20 to 2050 mnfd. The pi tuning-coupling network is designed to 
match the 6146's into antenna resistances of nominally 50 to 600 ohms and 
tune out several hundred ohms of antenna reactance over the frequency range 
of the Viking II. The range of antenna impedance matching extends roughly 
from 25 to 2000 ohms at frequencies higher than 7.0 mc. In general high 
impedance loads will require small output coupling capacities (advanced 
settings). Reactance cancellation take place automatically when the "final" 
control is tuned to tne proper plate current dip with the meter switch in 
the "plt" position. The net tank plate reactance is dependent on the load 
characteristics and the output coupling capacity but the plate current dip 
indicates that the 6146 plates are loading into a resonating tank. The 
‘plate current dip becomes less and less pronounced until the final 6146's 
are properly loaded. A dip of about 15 to 20 ma should always be maintained 
when the final is properly loaded. Advancing the coupling controls beyond 
the 20 ma dip point usually causes over-coupling resulting in inefficiency 
and poor harmonic suppression. 
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The MODULATOR: The modulator consists of a pair of 807's operating in class 
AB2 push-pull, driven by a transformer coupled 6AU6 driver, and a 6AU6 
resistance-capacitance coupled speech amplifier. The "audio" gain is a 
potentiometer control of audio input to the driver stage. Negative feed- 
back between the modulation transformer secondary and the cathode of the 
driver stage does much to correct transformer distrotion, minimizes audio 
resonance tendencies, and allow a degree of overmodulation limiting by the 
saturation characteristics of the audio transformer with a minimum of dis- 
tortion. When the "cw-phone" switch is in the "cw" position the secondary 
of the modulation transformer is shorted and the screens of the 807 tubes 
are opened. The “phone" position removes the short and applies screen vol- 
tage from the high voltage bleed-divider tap to the 807's. Sections of the 
high voltage primary "plate" switch and the "ow-phone" switch are inter- 
connected in the keying circuit so that the keying circuit is opened when- 
ever the "plate" is off and the "cw-phone" switch is in the "phone" posi- 
tion. This eliminates oscillator interference while listening to a station 
operating on the same frequency as the Viking II. Frequency response pro- 
vides excellent quality with ordinary crystal communication microphones. 


The POWER SUPPLIES: The Viking II has three separate power supplies: 


The 6AL5 BIAS SUPPLY furnishes avvroximately 75 volts bias to the 6146 grid 
circuit, 35 volts bias to the 807 modulator grids and.25 volts bias to the 
6AQ5 buffer-frequency multiplier. 


The 5V4G LOW VOLTAGE SUPPLY furnishes power to all filaments and 260 to 280 
volts (loaded) to the RF exciter and 6AU6 audio amplifier stages. The L.V. 
power transformer is rated at 95 ma. D.C. at the high potential terminals. 


The HIGH VOLTAGE SUPPLY furnishes 620 to 660 volts (loaded) to the 6146 
final amplifier and 807 modulators. The parallel 5RYGY tubes and 10 henry 
choke input filter provide good regulation in the operating range of ,the 
Viking II. The B-side of the H.V. supply is above ground potential by the 
6146 meter shunt voltage (100 millivolts full scale). 


6AQ5 SCREEN VOLTAGE REGULATOR: This tube prevents excessive rise of 6146 
screen grid voltage with key up on CW or in the event of an excitation fail- 
ure while operating on phone. 


METERING: The cathode currents of the oscillator, buffer, and modulator 
may be read on the meter when the meter switch is placed on the indicated 
position. he 6146 power amplifier combined screen grid and plate currents 
are read in the "pit" position, and the 6146 grid current is read in the 
"erid" position, All shunts are cut for 100 mv drop for a full scale meter 
indication. The "osc" or "grid" currents are read on the lower 0-25 ma 
scale, the “bfr" current on the upper scale (assuming 50 ma full scale), 
and the "plt" and "mod" current on the ma 0-500 upper scale. 


KEYING of the VIKING II is done in the 6AU6 oscillator cathode circuit. 
The keying circuit is broken by the H.V. switch (off position) on phone 
operation as previously described under "Modulator", so the RF exciter tune 
up must always be done in the "cw" position of the cw-phone switch. As may 
be expected with any conventional oscillator keying, the quality Of EGne 
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keyed character may depend slightly on the oscillator tank tuning when 
“straight through” operation is used. The oscillator tuning control can 
be adjusted for clean’ stable keying. 


VFO EXCITATION: The "0" position of the crystal selector switch connects 
the VFO receptacle at the rear of the chassis directly to the 6AU6 oscil- 
lator grid through approximately one foot of RG59U cable. An isolating 
condenser of 50 to'150 mmfd is necessary between the VFO and Viking II in- 
put unless the VFO has a capacity coupled output (the Johnson VFO may be 
directly coupled). 6 volts of 40 meter RF at the grid of the Viking II 
6AU6 oscillator stage will drive the fanal to full excitation on 10 meters. 
The lower frequency bands require less VFO output. The VFO frequency range 
should be nominally the same as the crystal frequencies which would normal- 
ly be used. There is a danger of overdriving the 6AU6 with a VFO. Grid 


‘blocking actually reducés the effectiveness of the stage to the voint where 


it attenuates the input signal gréatly rather than passing or amplifying 
the input signal or generating the requised harmonics. 


When the Viking II is fed with a VFO, it is well to remember that the spec- 
ified voltage is that at the Viking II GAU6 grid and that a transmission 
line must be loaded in a manner to provide the required voltage at the grid 
of the GAU6. An exemple of this problem is a four foot length of RG59U. 

It will appear as approximately 85 mmfd of chunting capacity at the VFO out- 
put and should be tieated as sneh at frequencies below 10 mc unless exces- 
sive VFO output is available and the attenuation of the transmission line 
is desired. ‘ : 


The VFO must be shielded enough so that feedback does not exist between the 
transmitter and the VFO. Monitoring a VFO driven transmitter should be 
done more carefully than usually.necessary with crystal operation. Keep 
the VFO and transmitter decoupled from the monitoring receiver to avoid 
overloading the receiver. Receiver blocking or local oscillator shift due 
to overloading often causes an unreliable indication of transmitter keying 
or frequency. 


The: VIKING II as an EXCITER for a LARGER TRANSMITTER: 


When the Viking II is used as an RF exciter only, tuning and loading pro- 
cedure will be essentially the same ag used with normal transmitter opera-~ 
tion. The output of the Viking II can be link coupled to the grid stage 
of the power amplifier. Enough power should be required at the power amp- 
lifier grid circuits to load the Viking to at least 30 watts. Shunt 
dissipating resistors can be added if the grid requirement is too small to 
load the Viking II sufficiently. 


Conversion of the Viking II Modulator to seive as an audio driver is shown 
on the following sheet. Figure A suggests how a switch or transfer termi- 
nal board may be’ used to connect the Viking II modulator to drive the grids 
of a larger iodulator directly and allow normal Viking II operation upon 
switching or moving the transfer jumpers to the alternate position shown. 
Figure B shows the connections for feeding the larger modulator grids 
through a 500 ohm line and audio driver transformer. A hole may be punched 
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DIRECT GRID CONNECTION 


The 500 chm Modulator driver connections are 
shown in FIGURE B on the other side of this sheet. 


VIKING II MODULATION TRANSFORMER CONNECTED TO DRIVE A 
LARGER MODULATOR WITH SWITCHING OR TRANSFER FOR NORMAL OPERATION 


1. Refer to Figure 2 at the rear of the book for terminal locations. The 
yellow and gn-yel modulation transformer leads in Figure a and the yellow 
and rd-yel leads of Figure B must be disconnected from present terminations. 


Pee ACY cireuit<2 position switch may be mounted on the side of the chassis 
above Xi or a transfer terminal block may be mounted on the outside rear of 
the chassis. No attempt will be made to provide mounting details as avail- 
able switcnes or terminal boards will differ markedly. Steatite switches or 
terminal boards should be insulated for L200V between terminals. 


Ore AS has OF Ra may be chossn to load Viking II Modulator if quality is im- 
paired by light loading. 


4, Negative feedback components, RY and C5, shown in the Viking II schematic, 
must be replaced by those shown in sketches. 


2. Permanent connections for exciter operation can be made as indicated by the 
closed circuits in the switch positions shown above, eliminating the switch 
or transfer board. 
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in the rear of the Viking cabinet to bring out the audio leads conveniently 
either directly or through an appropriate connector. 


Connection of the Viking II as an audio driver in a permanent installation 
suggests itself in Figures A and B. The switches are shown in the driver 
exciter position; permanent connections can be made ignoring the alternate 
normal Viking II operating position. The secondary winding of Figure B may 
be isolated from B+and grounded which will eliminate the need of the 0.1 
mfd D.C. isolating condenser. 


ANTENNA RELAY OPERATION 


The twin ceramic terminals on the rear of the chassis provide 115V AC for 
operation of an antenna relay. The terminals are energized only when 
switch SW2 (high voltage switch) is “on", The antenna relay coil or other 
load connected at this point must be insulated from ground. Fuse Fl pro- 
tects the circuit from accidental overload. 


C Viking II Tuning Details 


TYPICAL TUNING: 40 METER tuneup procedure will serve to acquaint the oper- 
ator with the usual steps involved. Deviations of procedure for other 
bands will follow. 


Connect a good ground wire or counterpoise to the ground terminal at the 
rear of the chassis. If there is some question of ground effectiveness 
reed the section "How to Obtain a Good Ground" under the Pi Network tuning 
and Harmonic Suppression topic on page 16. Connect an antenna or dummy 
load to the output receptacle at the rear middle of the chassis, 


Plug in a (.00\to 7.30 me crystal in position 1 of the crystal selector 
socket. 3.5 to 3.65 me crystals are usually very satisfactory, 1.750 to 


1.825 me crystals may be used but with caution as it is possible to obtain 
Output at 5.250 to 5.475 mec. 


Set the "crystal" dial on "Oo". 
"Band" on "ho". 
YOrive™ on. 205 
"Pinel" on, Os (Fulletank in). 


Ll ! 


"CW-phorie" on "cw". 
High voltage "plt" bat handle down. 
"Coupling “son yl. 


"Final Coupling" on "Oo". 
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"760" switch on “out”. 


Approximate settings of the oscillator and buffer may be obtained from tun- 
ing curves on the sheet following page 10. 


to ; | 
Throw "fil" switch SWl on. This applies/all voltages except plate and 
screen voltages for the 6146 final and 807 modulators. 


Turn "crystal" to position 1. The "osc" current should drop perceptibly. 


Turn "meter" to "bfr" and advance "drive" to about position 4 in the clock- 
wise direction. 


Tune "oscillator" slowly for a rise in buffer current. Adjust tuning for 
buffer current. In some cases a slight dip of buffer current may occur 
between two maximum current points. This is true with very active crystals 
or a strong 6AU6 oscillator tube. Correct tuning, when this occurs, is 
usually on the dip between the maximum points. 


Turn meter to "grid" and note 6146 grid current. If it should be over 8 ma, 
reduce it at once by turning "drive" counterclockwise. Usually there would 
be no grid current at this point but the buffer tuning could happen to be 
nearly correct. 


Tune "buffer" for maximum grid current keeping the. grid reading below 8 ma 
py means of the "driver" control. After "puffer" has been properly ad- 
justed, turn "drive" to its 0 position. , 


Turn meter to "plt" position and "plate" on. Turn "drive" clockwise until 
plate current rises to 100 ma, 


Tune final toward 100 until plate current dips sharply. Be certain that the 
final is tuned to the first dip in plate current thus assuring that the 
amplifier is tuned to the’ fundamental and not to a harmonic. 


Turn meter to "grid", and touch up buffer tuning for maximum grid current. 


‘Aavance "drive" until 6 to 6 ma of grid current is noted. Turn meter to 


malt w ; 


Proceed to load the antenna by advancing the "coupling" control toward 
higher numbers until the "plt" current is around 200 ma. Retune "Final" 
for a dip and again advance "eoupling" and retune the "Final" for dip until 
around 200 ma or slightly less is again read under resonant conditions. 


A minimum coupling capacity equivalent to that of step 6 of “coupling” 
should be maintained in any case on ho meters. The antenna is usually 
out of the range of the Viking Il if less than a total of 150 mmfd of out- 
put capacity is required on ho meters. If "coupling" is turned to 7, 
"fine coupling" should be advanced no further than 60 on 40 meters in step 
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Turn "fine coupling" toward high numbers until the "plt" reading rises to 
about 250. Dip the plate current with "final" adjustment again and follow 
this procedure until a desired plate current between 250 and 300 has been 
reached. A slight broad dip of 15 to 30 ma should be maintained when tun- 
ing is complete. Complete lack of a dip indicates over-coupling with 
accompanying inefficiency and poor harmonic TegecuLen, If the desired 
coupling cannot be obtained with the "coupling" setting of step w, turn 
the "fine coupling" to 0 and advance "coupling" another step (normally not 
beyond 6 on 40 meters) and readjust "final" and "fine coupling". Cathode 
current on CW should not exceed 300 ma. 


C.W. OPERATION may now be carried on by simply plugging in the key. Check 
to be sure the 6146 plate current is not over 25 ma with the key up before 
operating. If keying is slightly erratic, retune the "oscillator" slightly 
until keying is crisp and clean. 


160 METER TUNING: Proceed as on 40 meters with the following exceptions: 
"160" switch on “in', (do not turn until "plate" is off). 


Use 1.8 to 2.0 me crystals in crystal socket position corresponding to 
"crystal" setting. 


Final tuning will be very broad. With high impedance antennas the "final" 
may be against the stop on the "O" end when resonance is indicated. In 
this case leave the main dial at "O" and advance "coupling" toward higher 
numbers. Do not advance "coupling" beyond 6 the "fine coupling" beyond 50 
in any case. A further reduction in output capacity indicates that the 
antenna terminal impedance is out of the range of the transmitter. Al- 
though you may feel the tank is out of resonance, the circuit is so broad 
that good resonance conditions still exist and its ee BAT is not im- 
paired. > 


80 METER TUNING: ; 
"160" switch on "out" ("plate" off while changing). 


Use 1.75 to 2.0 me or 3.5 to 4.0 me crystals. 


Do not attempt to reduce "coupling" beyond step 6 nor "fine coupling" be- 
yond 50 in cases of high antenna impedance again as in the case of 160 meter 


tuning. 
20 METER TUNING: 


7.0 to 7.2 me, or 4.666 to 4.8 mc (14.0 to 14.4 mc harmonic) crystals may 
be used. 3.5 to 3. 6 me and 1.750 to 1.8 me crystals may be used but caurion 
must be exercised as it is possible to obtain output at 10.5 to 12 mc. Re- 
duced drive will be noted with the latter crystals. 


In nearly all cases of 20 meter operation the "coupling" switch can be set 
at 7 sni leeding eccomlished by "fine couwling” alone. The "fine rovpling" 


should never be advanced beyond a setting of TU for 20 meters with “coup- 
ling" at 7. 
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15 METER TUNING: 


(.0 tO. {.15 mclerystals are preferred. 3.5 to 3.575 me crystals may be 
used with limited 6146 grid drive. 


Set "coupling" at 7. the "fine coupling" control should never be advanced 
beyond 80 in any case on 15 meters. 


1O and 11 METER TUNING: 


7.0 to 7.425 me or 6.74 to 6.8975 me crystals are recommended. 14.0 to 
14.85 me or 13.48 to 13.615 me crystals (usually harmonic cut but oscillate 
at 1/3 of their indicated frequency in the Viking II) may be used with some- 
what lower final drive. 3.5 to 3.7125 mc crystals will drive the final (5 
to & ma grid current) but caution is necessary as 24.5 to 25.987 mc output 
is possible. 


Set "coupling" at 7. Do not advance "fine coupling" beyond 90. 
Touch up tuning. Final will have setting near 100. 


If difficulty is experienced in obtaining a "grid" indication on ‘the 10, 
11, and 15 meter bands due to weak crystal activity or double peaks on 
buffer current tuning, the "pit" current may be used to determine the ini- 
tial settings as follows (this procedure is rarely needed as the Viking is 
normally very easy to tune on these bands): 


Tune oscillator stage as usual for maximum -buffer current. 
Turn "drive" to 0. 

Turn "meter" to "plt". 

Turn "plate" switch on. 

Turn "driver" up to about 4 while watching the plate current. 


Tune buffer and oscillator to maximum plate current, limiting the "plt" 
reading to 100 ma by means of the "drive" control during tuning. Do not 
leave "plate" on while final in untuned for periods of more than 1 minute. 


Turn “plate” switch off and check "grid" current. Log settings if diffi- 
culty is anticipated in retuning under the same conditions. 


PHONE OPERATION: 
Tune up Viking II in "cw" position. 
Turn the "plate" switch off. 


Turn "phone-cw" switch to. "phone", adjust for 6 ma grid current, 230 ma. 
"pit" current (Cathode current should not exceed 230 ma for phone operation). 


Turn "audio" to "oO". 
Turn "plate" on. If squeal is heard, turn "plate" off immediately and re- 


verse 807 plate caps. Before doing so, be sure the high voltage is off by 
shorting plate caps to transformer case with an insulated, screwdriver! 
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Connect a high impedance erystal or high output dynamic microphone to the 
connector marked "mic", 


Turn meter switch to "mod", The modulator no signal current should be be- 
tween 60 to 80 ma. 


Talking into the microphone, advance audio until the "mod" current rises to 
150 to 175 ma on audio peaks. 150 to 175 ma of moduiator current corres- 
ponds to 100% modulation. Antenna current will advance 15 to 20% with 100% 
sustained modulation. Do not tone modulate the transmitter near full modu- 
lation for periods of more than two minutes as the power supply loading 

will be excessive. A small downward reading of "plt" is normal during modu- 
lation. 


Check 6AQ5 screen regulator adjustment by switching crystal out of the 
oscillator circuit momentarily. "Plt" current should drop to less than 
5O ma. 


VFO OPERATION: 
Review the discussion cf VFO excitation under "Theory of Operation". 


Plug the VFO output cable to the VFO coax receptacle at the left rear of 
the Viking II chassis. A 50 to 150 mmfd. isolating condenser may be needed 
in the center conductor of the connecting cable to prevent the 6AU6 grid 
from being short circuited if the VFO output has a continuous D.C. path to 
ground. (The isolating capacitor is unnecessary when the Viking VFO is used. 


Use the VFO in the same manner as crystals are used for output on the band 
selected. Only two volts of 160 meter signal at the Viking II 6AU6 grid 
will drive the transmitter to full. output on 160 to 80 meters. The 160 
meter VFO signal will also drive 40 meters satisfactorily. Six volts of 

40 meter VFO excite’.on at the 6AU6 grid will be sufficient to drive the 
Viking II to full output on ali bands, 40 meters through 10 meters. The 
R.F. Voltage at the SAU6 grid should be limited to a value of less than 15 
to 20 volts to prevent the stage from blocking. 


It should be borne in mind that any tendency of a VFO to chirp or drift 
is multiplied when the transmitter's output frequency is two, three, or 
four times the V.F.O. output. 


Zero beating a received signal in cw operation is accomplished by simply 
closing the key (with "plate" off) and adjusting the VFO for a zero beat 
with the received signal in the receiver. If the coupling of the Viking II 
exciter stages to the receiver is so close that the receiver tends to block, 
the exciter stage can be disconnected from the VFO by tuning the "crystal" 
switch to the #5 or #6 vacant crystal positions while adjusting the VFO, 
(Enough V0 coupling takes place in the #1 and #2 position to excite the 
6AU6 somewhat ) 


Zero easing signals in phone operation is done by turning the "phone-cw" 
switca to “ew and proceeding as described previously. In cases of very 
weak signals the receiver BFO may aid in making the VFO zero beat setting. 
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D Viking II Pi-Network Tuning and Harmonic Suppression 


The pi tuning/coupling network in the Viking II is designed to load the fi- 
nal amplifier into antenna resistances of nominally 50 to 600 ohm through- 
out its frequency range. In addition, it is capable of "tuning out" series 
antenna reactances up to several hundred ohms to complete a good match to 
most unbalanced antenna systems. The range of antenna impedances which may 
be matched by the pi network at frequencies higher than 7.0 mcs. extends 
from roughly 25 to 2000 ohms. | 


When the transmitter is well grounded and properly tuned, the harmonic 
suppression is excellent, generally much better than other conventional 
methods of antenna coupling. This should be of interest to amateurs af- 
flicted with TVI or other high frequency interference problems. 


Importance of grounding: 


To obtain proper tuning, coupling and harmonic suppression with any trans- 
mitter antenna coupling system, the part of the circuit designed to oper- 
ate at RF ground potential must be at RF ground potential. A "room full of 
RF" is evidence that a high RF potential exists on something in or near the 
room. In many cases the source of RF is the transmitter's chassis and 
power cord. This condition is very undesirable for several reasons. The 
power cord is very closely coupled to the chassis by the electrostatic 


shields of the power transformers. ‘Three objectional factors which ob- 


viously affect the loading of the transmitter when poor grounds are in- 
volved are: 


The impedance that the output termina] of the transmitter looks into in- 
cludes not only the trve antenna to ground impedance as presented by the 
antenna feedline but .1s0 the transmitter chassis to ground impedance. 
This additional impedance in some cases will raise the apparent antenna 
impedance to such a high value that it cannot be loaded by the pi network. 


Part of the tansmitter's power is lost in the ground system due to radi- 
ation of the ground lead, power cord or cabinet. This power is quickly 
dissipated in surrounding objects and contributes nothing to effective 
radiated power except to distort the antenna's normal field pattern. 


It. is conventional, in designing a transmitter, to bypass harmonics or any 
possible sources of stray high frequency currents to the chassis on the 
assumption the chassis will be kept as near ground potential as possible. 
When a high impedance is presented to these currents at the chassis they 
are able to radiate to some extent rather than be passed harmlessly to 
ground. 


How to obtain a good ground: 


What may appear to be a good ground at one frequency may prove to be a poor 
ground at another. A single ground lead may have "standing waves" on it 

due to its length. While it may seem difficult to obtain a good ground over 
a wide range of frequencies, it can be done and will be well-worth the 
trouble when increased radiation efficiency, ease of antenna loading and 
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‘Avoid using the 


reduced TVI and BCI are considered. There is also reduced danger of damag- 
ing microphones, receivers and other associated equipment with excessive 

RF fields. 

"cold" side of the power line, power line conduit or gas 
lines for RF grounding. Some suggestions which may help to obtain a good 
ground are: é 


Water pipes or metal building structural members are usually good sources 
of earth. grounds ; 


Use heavy conductors (#14 or larger) between the connection,at the ground 
point and the transmitter. Copper ribbon is excellent for this purpose. 


The use of several ground leads,-each ot a ditferent length and seleeted 
at random may be helpful in keeping grounding impedance low at the trans- 
mitter,-even though the transmitter is some distance from a true earth 
ground. The possibiiity of obtaining an, effective ground at any frequency 
throughout the transmitter's range is. quite. good... If at any one frequency, 
one of the ground leads presents a low impedance at the chassis, the chas- 
sis is effectively grounded. by changing the lengtn of one of the ground 
leads experimentally, a good ground can often be obtained at a frequency 
which has been troublesome. .In. bringing several leads to the transmitter, 
small closed loops near the transmitter or antenna feed line should be 
avoided. Induction fields will, tend to raise the impedance ot the ground 
leads. ; 


In cases ‘wher it is impossible to obtain a gvod earth ground, connecting 
the transmitter chassis to some system of conductors having a very low 
effective impedance to. ground compared to the antenna impedance may be 
helpful. Usually. this artificial "ground" takes the form of a system of 
radial wires-‘spread horizontally on the floor, a gridwork of wires, OUEa 
large metal sheet on the floor below the transmitter. To be effective, the 
minimum area covered by the metal conductors should be roughly equivalent 
to a square, the length of one side of which approaches a quarter wave- 
length. This system of "grounding" should be experimented with before com- 
mitting the lozation of any permanent installation. 


A simple counterpoise made up of a single wire attached to the chassis may 


'. pe helpful. On 10 meters a length of 6 to & feet may be attached and the 


open end cut off 4 inches at a time until the chassis becomes "colder". 
The open wire may be allowed to drop along the floor although its open end 
will be somewhat "hot". 


A rough check on the effectiveness of the transmitter ground may be made 

by touching the chassis while watching the PA cathode current and grid cur- 
rent with the transmitter operating into its antenna. A change in current 
upon touching the chassis is indicative of an ineffective ground. If a 
neon bulb, held between the fingers, can be ignited by touching a contact 
to the chassis, the RF present is excessive and is another indivation of an 
ineffective ground, In cases where the. transmitter is feeding a.low imped- 
ance antenna, the test by touching the chassis is more reliable since 50 

to 60 volts is required to ignite the neon lamp. 
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Loading Random Antennas with the Pi Network: 


With the transmitter chassis well grounded, correctly designed antenna 
Systems having relatively "flat" unbalanced feeder systems, can easily be 
loaded by following the instructions already given, provided the antennas 
terminal impedances. fall within the range of the pi network. Feeding a 
balanced system with a feedline over a quarter of one wavelength long, may 
prove to be surprisingly successful if the transmitter chassis is held at 
ground potential. The transmission line between the transmitter and 
antenna will tend: to assume a partial balance at the antenna. Some stand- 
ing waves will result but may not be excessive. Methods of changing from 
an unbalanced to balanced transmission system are discussed in the ARRL 
Radio Amateurs Handbook and devices for accomplishing this change over the 
amateur bands are béginning to be available commercially. 


Antennas having random lengths. random feed points and various types of 
feed lines will exhibit widely different resistance and reactance chara- 
teristics. It is well to remember that the feedline is a very important 
part of the system. A common example of the random antenna is a horizon- 
tal wire fed by a single wire feed line. ‘The feedline in this case actu- 
ally becomes part of the radiating system. An antenna of this type can, 
in most instances, be fed by the pi network directly but there are crit- 
ical dimensions where the antenna series reactance (inducive or eapaci- 
tive) becomes too high and the antenna resistance can become either too 


high or too low to be matched by the pi network. 


_ Antennas with high terminal resistance or reactance can usually be recog- 


nized while loading the final stage of the Viking II. The final amplifier 
is normally loaded by reducing the output coupling capacitor (C30) in small 
steps, retuning the amplifier to resonance each time. This results in an 
increase in PA cathode current and is continued until full loading is 
achieved. If however, a point is reached where decreasing the output 
coupling capacitor (C30) does not result in a marked increase in PA eath- 
ode current and the PA is not fully loaded, the antenna can be assumed to 
have a high resistance o. reactance at this frequency. 


Antennas with low terminal impedance (resistance and reactance both low) 
can usually be recognized by a noticeable lack of coupling dondenser effect 
in the range of settings normally used at the operating frequency. There 
will be little or no detuning evidenced as the coupling control is changed. 


Several things can be tried in an effort to bring the antenna system into 
the tuning range of the pi network: 


Change the length of the feeder line between the antenna and transmitter 
experinentally 1/8 to 1/4 wavelength. 


Change the point of connection of the feedline to the antenna 1/8 to 1/4 
wavelength. 


Change the antenna length 1/8 to 1/4 wavelength. Antennas shorter than 
1/8 wavelength (antenna and feeder) may be difficult to load. They present 
a high capacitive reactance to the transmitter output terminals. 
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Effective antenna lengthsin the vicinity of 1/2 wavelengths will in general 
exhibit characteristics of high resistance, high reactance (inductive or 
capacitive), or both. 

"Load" the antenna feeder by placing an inductor or capacitor in series to 
cancel. out the reactance of the antenna feeder. This way require consider- 
able cut and try and will affect only the reactive component of the antenna 
impedance. However, it can prove useful in some cases. 


L type matching networks of inductance and capacitance may be used to aid 
impedance matching. Much discussion of this more elaborate method of 
bringing the antenna impedance within the range of the pi network could be 
iucluded, however, the few cases where it is necessary do not justify in- 
clusion herein. Textbook and handbook Giscussions will be helpful if work 
along this line is pursued. There is danger of resonating the coupling 
condeiuser of the pi network when using an external coil. This should be 
watched as excessive voltage built up across the coupling condensers can 
cause damage. Improper coupling or loading will take place under these 
conditions. 


Dangers to be avoided and hints which may further aid in harmonic and TVI 
eat ee sy. cy orn RL Se Rae 9 rancor er erermmeer caer mmm amen reere ame er en a 


reduction. 


When loacing high impedance antennas thereis a temptation to "squeeze" the 
last watt into the antenna by Opening the coupling condensers as mich as 
possible. Harmonic suppression is dependent, to a great extent on the 


‘amount of coupling capacity in the circuit. It is wise to use as much 


coupling capacity as practical at all times. The proper amount of coupling 
when the antenna impedance is high, can be conveniently determined by hold- 
ing a neon lamp against the antenna feeder. The coupling condenser can then 
be opened until little increase in glow is noticed when the coupling conden- 
ser and tuning controls are adjusted for maximum output. A decrease in 
coupling capacitance beyond this point may cause a higher plate current 
reading due to reduci i plate circult efficiency. Higher harmonic output 
Will also result as ‘ ie coupling capacity is reduced beyond the point where 
the output has leveled off. The random antenna system may present a more 
favorable impedance to harmonic output than the output on the fundamental 
frequency; hence it is well to use as much coupling capacity as is practical. 
It is well to remember that the amount of coupling capacitance needed is 
dependent on the operating frequency. For example, 2,090 micro microfarads 
at 3.5 mes. corresponds to 160 micro microfarads at 28.0 mes. These are the 
values necessary to couple resistive loads of less than 50 ohms, at the 
frequencies stated. 


The low frequency bands (80 to 160 meters) may present the danger of doub- 
ling in the final stage when the antenna impedance is high. If the coup- 
ling condensers are reduced to values comparable to the capacity of the 
tuning condenser (C29) the net plate tuning capacity is reduced, as these 
condensers are effectively in series, and it becomes very possible to 
inadvertently tune to the second harmonic instead of the fundamental of the 
intended output frequency. To avoid doubling in the final, the initial 
tuning should be done with all the output coupling capacity in the circuit 
and the final tuning control starting from its zero setting. The first and 
dip of the amplifier cathode current, as the tuning control is advanced 
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from zero setting, is the resonant point for the fundamental output 
frequency. As the coupling condensers are reduced the tuning control 
should be reset, toward zero, for minimum cathode current so that the 


‘ original plate circuit resonant frequency is maintained. ‘Avoid reducing 


the coupling condenser values below the point where the output levels off 
as discussed previously. No danger of doubling in the final will occur if 
the proper tuning method is followed. For some high impedance’ coupling 
conditions on the low frequency end of the 160 meter band, much of the out- 
put coupling capacity may be out of the circuit as the antenna is loaded 
and the tuning control may approach the maximum tank capacity setting 
(dial zero) and tend to go beyond. The amplifier is quite broad on 160 
meters and if, under these conditions. the tuning control is left at zero, 
the output coupling capacity can be reduced slightly more as more output 
is indicated by a neon lamp or plate current increase. Even though the 
amplifier seems to be out of resonance, it will still be resonant, unless 


“the output coupling capacity has been reduced excessively, and the effi4 


¢iency will be quite good. 

If the power line voltage is low or the high voltage rectifiers have low 
emmission, the loaded plate current may not reach the normal value. This 
condition should not be confused with the inability of the pi network to 
load an antenna system. 


Coupling to balanced antennas: 


Balanced antennas such as center fed "Zepps", beams and folded dipoles 


‘normally use a two wire transmission line and should have equal voltages, 


180 degrees out of phase, applied to each feedline terminal. Since the 
output of the Viking II is single ended, unbalanced, a coupler is required 
“or balanced antenna systems. A simple coupler for this purpose is shown 
below. The tank circuit is resonant at the operating frequency and can 

be excited by a coaxial line and coupling link. Line impedance is not 
critical although 52 ohm line will be most desirable if a JOHNSON. Low Pass 
Filter is :to be used. 


Feedpoint impedance of the coupler is adjusted by means of the inductor 


taps. Final amplifier loading is adjusted with the transmitter output 
coupling controls. 


Tuning of the coupler can be made quite broad by making the sie! ratio as 
high as possible (low "Q") while still permitting the desired loading. In- 
ductive reactance of the coupling link may make it impossible to reduce the 
SWR of the coaxial line to or below 1 1/2 to 1. If so, the link cirevit 
may be made series resonant by adding capacitor Cl as shown on the follow- 
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Use of low pass filters: 


Depending upon how it is tuned, 2nd harmonic attenuation of the Viking II 
amplifier can ve as high as 30 db. Since this will permit operation in 
many locations without television interference, the JOHNSON 250-20 Low Pass 
Filter is not an integral component of the Viking II but is available as an 
optional accessory. This filter will provide an additional 75 db or more 
harmonic attenuation with insertion loss less than .25 db. Characteristic 
impedance is 52 ohms, power rating 1 KW. 


The low pass filter may be inserted in the coaxial line between the trans- 
mitter and the antenns coupler. Coaxial connectors are used at the trans- 
mitter and at both ends of the low pass filter to preserve the shielding 
provided by the coaxial line. It is important that the standing wave ratio 
on the coaxial line be maintained at 1 1/2 to 1 or less, therefore the im- 
pedanve of the line between the Viking and the coupling link should be the 
same as the characteristic impedance of the filter. (The JOHNSON 250-20 is 
52 ohms.) The section of ccaxial line between the transmitter and the low 
pass filter should be as short as possible and electrical quarter waves 
should be avoided. An RF bridge for measuring SWR will prove invaluable for 
both initial. set-up and for operational checks. Construction and applica- 
tion of a simple bridge are covered on pages 486-39 of the 1952 ARRL Hand- 
book. & sates 


An end fed half-wave antenna may present loading problems, both from the 
standpoint that its impedance is higher than can be matched by the pi-net- 
work amplifier of the Viking or that the low output coupling capacitance us- 
ed reduces inherent harmonic attenuation below tolerable values. Therefore 
the use of a half wave antenna may create TVI problems while other antennas 
prove perfectly satisfactory. The end fed half wave may he loaded and 
television interference suppressed by using the following coupling Cieeud tr 
The coupling tank is resonant at the operating frequency and the unloaded 
"Q" should be quite high for an antenna an exact half wave long. 


vz 


age I 


i es 


Pe 


eee 


n> 
es 


a ee Eee 


4 
? 
he 
Te 
r 
es: 
i 
{ 
» 
yy 


rte | 

mf 

7 ae 
rl Ni 

Bie Gi" 


iMWibtoieae aush @ieeete Es orth t aradovet eal to avi Hoel oS ee rete ba” 


by Wane ka rie mers oak: ah ATy veers me aN fens appa: . 
i ewe . o* yt te deonieretem il ahh Eadie wer ae 
» } us hi ed CMa wae fom ate ey wo. ew: Oy cmd 4 wit c peedionsds 
bate ( mh, sured i: 7 we he git bes gotta mea es ir eae Pt oe sae neager 
“hi he a eae, Week GAP nh eee Ce emmetee kh pret i Se aly. { : mate a2. 
heey reese Lasioae fe tah et cS beetle | ute long gaa DEES Tene ex Sie St 
nie ¢ SORE : kei | aa, " “ECT RN pet 1 id a ih: a4 ; z eed ve art Pivotia 
y hg Te ies sty eh mt ar ‘en eerie. Teint ees Cha es? re: aes Fe terete \. PE, i 
4) UE A Cecil dancer Mien re i ae oe vl Hayes Boe ai Pa 4 eas a2 ‘to: Woh 
d \ Aes ; AGES 
i ee ° ar * pene 5 “I 4 Re aa " its, yop aT, alt toe) B D ‘ 
, i a ¥ *> ine, 0 , Bis ie ratte =f y ed eae ee Oe ‘ . ] mye 
# . : 5 
~ < } bats - 
em : } 
: Oe ne og 


lan ad did 23 aCe onl “he Semen fet eee reir 
i i er 
fh OS Dae s his i OR res 2 ae ea ead J¢(Togeae ah ore vy 


E sirens w(t alg yar | sft Play" boss & ie a® ree} athens Na eee Seba 
r U ¢ 
unt cnn: dine WELLE, ode giebay, Hl Lig jalgah Rega ST eu fie baba 


L | 
1 ly H 
OPV ise dem 
Y 4 ' y 
iN i - je eee it 7 % 7 ene (Sis 
i } 1 apeaki oe ae tits _ oy eee ee aes tae am 
\ 1, ae ~ ’ 
. a oe 2 te Mos enh 
Li] 1 t i ua mn { P = a 
* ; aan 
; = ry - 
fp mate saat " -- 
OME A : me 
re 3 i 
oF «t 
*» mane ty ticgerpenth (io Bee a 4 wos ee, ial: eon 
, } 4 ‘ ar We a 
1G Ss 7 i ua SLY meta tet a A ei wae, OF rag ray ey bse ee : 
rf at  Satt .. Seespere tere, ety a eh Peale ee, eraser ote 


‘ | — k 5 iy ‘ | 
i >. cad? cond and wehtroedh ai iw wee oO Pilett 


Uf Raley Tee eR] ice ed we Wi Giga sa 


eye erean 2 wit. Sat eeee wth al “hee cere fie : Fae “Sih is ¥ wl ving “a 
Jit hay oe Orie ates SEL, eee bn EDT twas ATES BE Q coeds gael 


>| qocte bes 4.1 Bo mepankay ee se ; 

cy stiquey Gages oO! ae GaAs se: gid ¥ wade nee 4 
ov ian ofall woaled pele, ohio uy sanageendlan se meicrthhioet ‘pe, 
tio alice dgiatewng TVR aseeeetc. ieee sega t ctehe wow VaR oT wer: baat 


Os) Dowd eats inet. at ina. etd: db tihetert He ead ipa equi: 
PAE gieay ‘ea tuane of roe: ta oe ic} sgt boar! on ‘aay 


KE Trouble Shooting 


al. vu SCHEMATICS, PHOTOGRAPHS, AND CHARTS aid greatly in trouble shooting; use 
them. Part 2 and 3 list typical voltage, current and winding resistance 
values; individual transmitters may vary somewhat from the values shown 
but generally no more than 10 to 20%. Parts 4 through 13 list symptoms 
of trouble and suggestions for their location and cure. 


/ Figures 9, 10, 11, 12, and 13 on the last sheets of this book will facili- 
tate component and wire location in the Viking II. 


oe BE CAREFUL when making HIGH VOLTAGE measurements. DO NOT TAKE CHANCES. 
Do not depend on the bleeder resistor to drain the high voltage condenser 
but use a well insulated screwdriver to short any high voltage point to 
chassis by first grounding the screwdriver to the chassis and bringing 
the shank to the terminal to be discharged. 


te All power supplies must be off and discharged before making ohmmeter 
measurements. 


26 Typical Viking II voltages and currents with the 6146 Final loaded into a 
50 ohm load: 


a a. CW operation 115V 60 cycle ac, input voltage measurements made with 20,000 
ohm/volt voltmeter. 


Frequency 28.868 


P.A. screen and plate current ("plt") 300 ma 
P.A. grid current ("grid") 6.0 ma 
P.A. plate voltage +660 V 
P.A. sereen voltage ‘ +175 
P.A. grid bias (total) -97 V (-77 V no sig) 
Power output 135 watew 
Buffer current 20 ma 
Oscillator current 8.0 ma 
' Low Voltage B+ 1.320. V 
Bias Supele Voltage -80 V (with 6.0 ma 6146 grid 
current ) 
6AQ5 fixed bias eon y i 
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6AU6 speech amplifier (socket X1) screen voltage ‘88 Vv (no sig) 


6AU6 speech amplifier plate voltage “92 V 1 
GAU6 audio driver (socket 2) screen voltage ‘150 V ‘ 
6AU6 audio driver (socket 2) plate voltage 1 263 V L 


Phone operation with the above input conditions. Only readings which 
vary significantly from cw operation or apply only to phone operation 
are recorded. Approximately 30% modulation was applied during measure- 
ments. 


P. A. screen and plate current 230 ma 

P. A. plate voltage “620 V 

P. A. screen voltage =+ 185 ¥ 

Power output - 110 watts (carrier and side 

bands ) 
102 watts (no signal) 

Modulator 807 screen voltage + 360 V 

Modulator cathode ¢ rrent 90 ma (75 ma no signal ) 


The no signal "mod" current should be between 60 to 80 ma. 
This mey be adjusted by moving the tap nearest the rear of the 
chassis on the high voltage divider R13. (WITH POWER OFF) If 
the R13 tap is adjusted, R30 should be readjusted. 


Transformer and choke winding resistances and open circuit voltages. 


Winding Color of Leads Resistance Open ckt ac voltage — 
(112 V 60 cy input) 
eS) WY eek sl .c black to black 1.9 ohms ~=> 
secondary red to yel-rd 105 865 volts 
yel-rd to other 96 865 
red 
Vee Dreae black to black Py --~ 
eaVen cee red to yel-rd 97 298 
yel-rd to other 95 296 
rd 
Bias sec. blue to blue ah 1h0 
Fil green to green less than .1 6.4 
LioVeerecui. brown to brown ae} od! 
H.Valrest.). tyel to: yel: cali 5.2 
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Winding Color of Leads Resistance Open ckt ac voltage 
(112 V 60 cy input) 


H.V. choke Oe 


-L.V. choke 280 
Bias choke — ho Open circvit 
1000 cycle inductance 
Audio pri. red to blue 210. approx 2.0 H 
sec, black to yel 110 
black to green 105 
Mod. pri. red to brown 100 Db etOeLE eS eH 
red to blue 95 er oatorls (SoH 
Mod, sec. Gn yel to green 36 (.01 bypass condenser 
rd yel to yel 36 ‘ C32 must be discon- 


nected before measur- 
ing inductance) 


‘a 


No atve pt has been made to anticipate all troubles, operating errors, Or 
component failures in parts 4 through 13, but a few symptoms with a dis- 
cussion of probable causes may suggest means of analyzing other symptoms 
releted to those mentioned. ae 


NEVER REPLACE FUSE WITH A VALUE HIGHER THAN ») AMPERES . 


Fuse blows. when "Fil" is turned on: 


Check 6AL5, 5V4G, 6AU6's and 6AQ5.tubes for shorts between plate and other 


- elements. 


Look at tube socket terminals and T2 primary ac wiring for shorts, 


The low voltage B+ may be shorted. An ohmmeter test of the exciter coils 
to chassis should show approximately 25,000 ohms. 


If no short is found on the Bi line, check the transformer windings for 
shorts to ground or shorted turns. Open circuit voltage date may be use- 
ful in finding turn to turn shorts. 

Check X10 wiring also shield of VFO power socket X12. 

FUSE BLOWS when "plate" is turned on: 

Check for condensed moisture on 5R4 sockets X8 and Xy. 


Check 5R4, 6146, and 807 tubes for shorts. 


Check High Voltage B+ line for shorts (violet leads 42,43 and 43 may be 
conveniently isolated at the H.V. bleeder-divider resistor R13. 
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Check H.V. primary wiring and "plate" indicator pilot light. 


If no ground is found on H.V. B+line, test H.V. transformer for shorts 
to ground or winding to winding. 


R. F. EXCITER: 


1 


No "ose." current may be due to “cw-phone" switch on phone, key open, 6AU6 
filament béing open, or no L.V. B+. 

"Grid current low and "bfr" current low - may be due to a weak buffer or 
oscillator tube. A few 6AQ5's or 6AUG may show good emmission in a tube 
tester but will prove to be poor RsF. amplifiers. Check tuning curves to 
be certain tuning is near the expected setting. A 6 ma 10 meter grid 
current is sufficient to drive the 6146's to full output. 


Key up "bfr" current being excessive may be caused by failure of the bias 
supply. 


Erratic "eying usually can be corrected by adjusting the "oscillator" tun - 
ing. If this does not correct the condition the crystal may be suspected 
as normally the Viking keys cleanly with most crystals. 

Failure to oscillate is usually due to the crystal but it may be. well.to 
check to position of the “erystal" dial to be certain it corresponds to 
the crystal socket nuubei’. 

Inability to tune Final: 

Check position of 160 meter switch. 

Check for loose connections in the tank and loading circuits. 

Inability to Load Final: 

Check ground connections. 

Check antenna connections. 

Read discussion on pi network loading. 

Report of excessive harmonics: 


Check tuning to make certain doubling is not taking place in the final, 


Examine antenna to make certain that its efficiency at the harmonic is not 
many times greater than at the fundamental. 


Read discussion on Pi Network Tuning and Harmonic Suppression. 
In checking harmonics, the test receiver must be far from the transmitter 


as the exciter stages are larmonic generators. Also remember that an 
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excessive fundamental signal to the receiver may cause harmonic generation 
in a receiver stage - hence a false indication may be noted. 


Report of signals 20 to 60 Kc away from either side of carrier: 

These spurious signals originate in the crystal. A few crystals will show 
some excitation near the fundamental mode of oscillation. Oscillator tun- 
ing may clear this condition in a few cases but usually the crystal must be 
replaced. 


R.F. on Chassis or Mike: 


Ineffective grounds or a very low impedance at the antenna termination to 
the transmitter may cause this - usually the former. ~° 


Read discussion on grounds in the pi network tuning discussion. Page 15. 


R.F. pickup can result if an unshielded antenna J.ead-in is used with a high 
standing wave existing in the vicinity of the operator, 


High 6146 “plt" current with Key up: 
A fix @ bias failure is indicated. Check 6AL5 tube. 
Check bias voltage on second terminal from the rear of X21 (white wire). 


Check the resistance of the bias supply terminal to ground. This should be 
in the neighborhood of 50090 ohms. 


Check adjustment of R30 and R13. 


A Squeal is heard on "phone": 


If squeal takes place with audio turned down, it is probable the 807 plate 


caps have been reversed. 


If a squeal or howl takes place when the audio is turned up, acoustical 
feedback between the mike and receiver may be the cause. 


A microphonic6AU6 in the speech amplifier can originate a ringing or 
squealing wwise. 


A poorly shielded mike connection or lead can cause feedback conditions. 
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DIAL SETTINGS 
EXCITER CALIBRATION 10 METER BANDSWITCH POSITION 


FINAL DIAL SETTING 
FINAL AMPLIFIER TUNING CALIBRATION 


VIKING Il TRANSMITTER 


VIKING Il TRANSMITTER 
LOADED TO FULL OUTPUT INTO 50 OHMS RESISTANCE 
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DIAL SETTINGS 


EXCITER CALIBRATION 20 METER POSITION 


DIAL SETTINGS 


EXCITER CALIBRATION 15 METER POSITION 
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TABULATED DATA 


Typical conditions, amplifier fully loaded into 50 ohms resistance 


Curve No. 1 
Final Coorse Fine 
4 Freq. Tuning Setting Coupling Coupling Remorks 
30 MC 98.5 7 55 160 Meter Out 
28 95 7 55 “ 
| 2) 88 7 i 48 
14 77 6 45 
51.5 4 98 
3.839 20 2 74 
3.610 15 2 70 di 
3.610 79 7 100 160 Meter In* 
1.994 23 4 38 ” 
1.805 3 50 
“Not fully loaded 
DIAL SETTINGS Boers 
urve ‘0. 
EXCITER CALIBRATION 40 METER POSITION sa Minima 
. O. i 
MO or XTAL Oscillator Buffer Buffer P_A. Grid Resctediend 
ae Setting Setting Output Freq. M.A. P.A. Grid M. A. 
15 MO 92 86 30 6 ma. 0.8V 
14 85 75 28 0.95 
0.95 
1.95 
12.8 Ti, 62 25.6 6.4 
10.8 51 20 21.2 1.4 
9.34 23 
fl 9.07 17 
hays | a 7.00 XTAL 85 75 28 
ae | B 7.00 MO 85 75 28 5.6 
au a 4 
Bk | & Curve No. 3 
a | | 7.6 MC 88 100+ 22.8 6 ma, 
ag 7.0 79 85 21.0 XTAL 
Ga a O 7.0 79 85 21.0 22 V 
| 6.0 58 58 18.0 7.0 
oS S a 5.0 25 25 15.0 XTAL 
ale a 
g= |_| - Curve No, 4 
oS || 0 Fy 7.3 83 93 14.6 6 ma, 14. V 
0 50 0 8 6 4.0 liv 
CTO fe aOR 90 4 7.0 80 86 14.0 XTAL 
DIAL SETTINGS 60 60 $1 12.0 14 v 
5.0 26 6 10.0 XT, 
EXCITER CALIBRATION 80 METER POSITION 795 33 98 14.85, XTAL 
4.80 16 4 9.60 XTAL 
Curve No. 5 
8.0 100 98 8 6 ma 10 V 
7.6 90 85 7.6 92V 
6.0 67 42 6.0 45 V 
5.0 34 0 5.0 XTAL 
CURVE 7 NOTE: The use of 80 meter crystals and doubling in the oscillator stage 
SEBO is satisfactory for 40 meter operation. 
Be Curve No. 6 
4.53 85 100 4.53 6 ma. XTAL 
T_| 400 72 87 4.00 XTAL 
Be 35 52 66 3.50 2¥ 
D 3.0 22 34 3.00 25 
io 2.8 5 1 2.80 7 Vv 
| Curve No, 7 
| 24 73 97 2.4 6 ma. WY, 
23 65 87 2 3 3 v 
2.0 38 57 0 35 
0 10 20 30 40 50 60 70 80 90 100 19 30 50 19 35 Vv 
DIAL SETTINGS fle ee 34 Re nie 


EXCITER CALIBRATION 160 METER POSITION 
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Figure 2—Socket and Terminal Board Mounting 


Figure 4—Buffer Assembly Detail 
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Figure 9—-Completed Chassis 
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Figure 10b—Dial Window Shield Detail 
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Figure 10c—6146 Socket Wiring 
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Figure 10d—Line Filter, VFO Socket Wiring Detail 
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NOTE-LETTERS A AND B DESIGNATE EACH END 
OF NUMBERED CONDUCTORS 
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TUBE SOCKET CONNECTIONS BOTTOM VIEW 


P PLATE Cl CONTROL GRID 
K CATHODE G2 SCREEN GRID 
H HEATER G3 SUPPRESSOR GRID 


SH SHIELD OR SHELL 
Figure 13—Socket Connections 


CONDENSER-RESISTOR COLOR CODE 


SIGNIFICANT DECIMAL TOLERANCE VOLT AGE 
COLOR FIGURE MULTIPLIER (%) RATING® 

BLACK ! = — 
BROWN 1 10 | 100 
RED 2 100 2 200 
ORANGE 3 1,000 3 300 
YELLOW 4 10,000 4 400 
GREEN 5 100,000 5 500 

LU 8 1,000,000 6 600 
VIOLET 7 10,000,000 7 700 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
COLD - 0.1 5 1,000 
SILVER - 0.01 10 2,000 
NO COLOR - — 20 500 


‘® APPLIES TO CONDENSERS ONLY 
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ABCcOD 
GOLOR CODING OF FIXED RESISTORS 


A-FIRST SIGNIFICANT FIGURE OF RESISTANCE 
IN OHMS 
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JAN FIXED CAPACITORS 
B-SECOND SIGNIFICANT FIGURE 


C-DECIMAL MULTIPLIER 
D- RESISTANCE TOLERANCE IN PERCENT. IF NO BC. =D 


COLOR SHOWN TOLERANCE ISt20%. Ey 


RMA 3-DOT CODE S500VOLTt 20% 


COLOR CODING OF FIXED CONDENSERS 
A-TYPE: MICA BLACK PAPER SILVER - 

B- FIRST SIGNIFICANT FIGURE OF CAPACITY 
C- SECOND SIGNIFICANT FIGURE 

D- DECIMAL MULTIPLIER 

€- TOLERANCE 

F - CHARACTERISTIC 

G- THIRD SIGNIFICANT FIGURE 

H- VOLTAGE RATING RMA 6-DOT CODE 
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Figure 14—Resistor, Capacitor Color Code 
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Viking II Transmitter 


Parts List 


Part No. or Item 
Drawing No. No. Qty. _Description 
197-127 -2 CH x i Cabinet 
310 CH 2 ay Chassis 
at ea El CH 3 i Final tube mounting plate 
23.900-2 OKT) a Final Tuning Drive Assembly 
17.754-2 BKT 3 af Bracket - Final Cond. Mounting 
Hodpe =. BRI 2 1 Bracket - Final Tank Support 
16 .857-2 BKY) <7 Be Bracket - Crystal Sel. and Mounting 
16.1001 -1 Sha pstoten ls) 5 Bracket - Component Mounting 
16.104.4-2 BKT 1: 2 Bracket - H.V. Filter Cond. 
16.1089 BKT 14 ik Tank Grounding Strap 
16.1068 BET S15 1 Jumper Strap 
23.906-2 Der i 0-100 Final Tuning Dial and Hub 
B. 908-1] Die i Final Tuning Index and Escutcheon Plate 
Assembly 
23.909 Dist6 hy Drive Pulley Hub Assembly 
42 49-150 DEy-s 8-1/2 ft. Dial cord 
16.1027-1 DEG-10 2 Dial Cord Tension Springs 9/16 x 3/16 x 
-033 Wire 
Ue ae i) wal 3 1/4" D. NPB Shaft Extension 5-1/2" long 
14.145-6 DeL3 1 1/4" D. NPB Shaft Extension 2-1/4" long 
115-256-15 D 14 y Shaft and Bearing Assembly 1-5/8" length 
115+256-16 D 15 1 Shaft and Bearing Assembly 5-1/16" length 
104-250-51 D 16 il Insulated Coupling 
13.123-7 iD) Wye 2 Panel Bearing 
104-258 By Merge) 2 Split Sleeve Coupling 
23.910-2 ie db il Knoo - Final Tuning 
23.907-12 K 2-4 3 Knob Dial (100-0) 
23.907-13 no Ge 3 Knob Dial (10-0) 
23.907-14 K 8-9 2 Knob Dial (Single Marker ) 
23.907-17 K 10 u Knob Dial (Meter) 
23.907-15 K 11 1 Knob Dial (7-1) 
23.907-16 K 12 i Knob Dial (Bandswitch) 
1 #4 Hardware Envelope 
zt i7O Hardware Envelope 
1 #8 Hardware Envelope 
a #1O Hardware Envelope 
z 3/8" Hardware Envelope 
ils Terminal and Lug Hardware Envelope 
29 .387 1 15/32 D.D. x 59/64 0.D. Special Washer 
13.49-9 6 Spacer 1/2" length x 3/8" 6.D. Aluminum 
23.08-2 x Envelope Assembly for (30 Condenser 
133-278-7 ni) S285 3 1 3/4" Miniature Tube Shield ; 
133-278-8 S6 1 21/4" Miniature Tube Shield 
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147-620 
147-600 
147 -310-56 
147-310-57 
126-120 
22.739-2 
22.740-5 
22.7h0-6 
22.740-3 
71.32-170 
71 . 32-178 
22.741 
221131 
22 a4 3-5 
22.7h2 

he ,2h-77 
he .2h-107 
26.231 
71.91L=100 
7.272125 
Wi 27110 
71.49-105 
42.49-140 
22 OT 
22.743 
119-852 
22. 7h4 

22 .22h 
22. 7h6 
126-105 
22.747 
23.914-1 
22 71 
22.712 
22.748 
22.749 
22.750 
23.902+1 
23.902-2 
23.913 
102-750 
102-754-2 


SUA 

S4uB 

85 

S6 

S7 

KL EX2exXS 
X6 X11 X28 
x3 -xXh 

X8 X9 X10 
Rie KIT X12 
X13A 

XLLA 

X13B 

X143 

X15 

X16 
X18-19 
X20-22 
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Oscillator Buffer Shield 
Oscillator Buffer Shield 

Final Windew Shield 

Meter Shield 

VFO Socket Shield 

Shielded 7 Pin Miniature Socket 


5 Pin Wafer Socket 
Octal Wafer Socket 


115 V Candelabra Socket 

6 V Miniature Socket 
Faceted Jewel - red 
Faceted Jewel - green 
Crystal Mounting Board 
Fuse Extractor Post 

"2005" Jones Terminal Strip 


_ "2006" Jones Terminal Strip 


"2003" Jones Terminal Strip 

RG8U Cable (cut to length) 

RG59U Cable (cut to length) 

Line cord and plug 

Rubver Grommet 9/16 OD 

Rubber Grommet 11/32 0.D. 

5 AMP 3AG Type or MTH Type 250 Volt Fuse 
.034 ID Black extruded plastic tubing 
.133 ID Black extruded plastic tubing 
Wiring Harness 

Black Plastic Covered #20 Hookup. wire 
#24 Tinned Copper Wire 

#14 Tinned Copper Wire 

#20 Stranded Shielded Wire 

#4 Waxed Lacing Cord 

#6S6 120 Volt candelabra Bulb 

#40 6-8 volt Min. Screw Bulb 

.360 Tube Cap 

Amphenol PC1M Mic. Connector 

Mallory A2A Ckt. Closing Jack 
Amphenol 83-1R Receptacles 

Socket (Crystal Holder) 

Amphenol 83-1H Hood 

100 M.V. Shunt for 500 ma 

100 M.V. Shunt for 25 ma 

100 M.V. Shunt for 50 ma 

10 h 350 ma Filter Choke SNC #P1783 
15 h 95 ma Filter Choke SNC #P1501 

10 h 35 ma Filter Choke SNC #P1784 
Oscillator Coil 

Buffer Coil 

Lobe burter Coil 

750 R.F. Choke 

754 R.F. Choke 
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23.911 
229-201 
23 .902-3 
23.912 
23.1001 
23.1000 
23.1002-1 
22.751 
22.752 
2a (55 
22.754 
22.755 
22.756 
22.829 
22.758 
22.759 
22.760 
CO eTO?! 
22.628 
167-1043 
167-104-4 
154-2.3 
154-343 
22.763 
22.764 
22.765 
22.835 
22.766 
22.767 
22.768 
22.769 
22.770 
22.771 
C2 ntTO 
ee. ( (3 
me. Th 


22.827 


22.776 
22.777 
22.778 
22.828 
22 .836 


22.826 
22.719 


eee tL5 


C33 C34 C35 

C52 

CLS -b 79 C19 22 
C21 C23 (2) 

C2h C26-27 
C39-4 C47 -51. 
C53 

C20 a 
C25 2 
C38 1 
C28 chs 2 
(eeal ui 


C32 ChE eS 
R1 dL 


R2h R2 2 


Residual H.F. Final Coil 

Final Tuning Inductor 

160 Meter Aux. Coil 

Parasitic Suppressor 

Line Filter Choke VHF Choke. Assenbly 
VHF Filter Chokes 

Filament VHF filter choke 

H.V. Plate Transformer SNC #1781 
L.V. and Fil. Transi’ormer SNC #1893 


_Audio Driver Transformer SNC #1503 


Modulation Transformer SNC #1992 

SPST (OA-125V) Bat Handle Toggle Switch 
DPDT (6A-125V) Bat Handle Toggle Switch 
3 Pole 2 Pos. (CW-PH) Switch 

2 Pole 6 Pos. (Band) Switch 

1 Pole (Pos. (Coupling) Switch 

2 Pole 2 Pos. (160M) Switch 

2 Pole 6 Pos. (Meter) Switch 

1 Pole 11 Pos. (Crystal) Switch 

75L15 Variable Condenser 

75115 Variable Condenser 

350E20 Variable Condenser 

HOOEL5 Variable Condenser 

10 mfd 25 V.w. Electrolytic Condenser 
Dual 15-15 mfd 450 v.w. Electrolytic Cond. 
Dual 15-15 mfd 150 V.W. Electrolytic Cond. 
,OO1l mfd 4OO V.W. Paper Condenser 

-003 mfd 400 V.W. Paper Condenser 

-02 mfd 400 V.W. Paper Condenser 

-1 mfd 400 V.W. Paper Condenser 

-5 mfd 6CO V.W. Paper Condenser 

Ol mfd 1000 V.W. Paper Condenser 

8 or 10 mfa 1000 Vw. Condenser 

300 mmfd 600 V.W. Mica Condenser 

D0 mnfd 500 V.W. Molded Mica Condenser 
300 mmfd 500 V.W. Molded Mica Condenser 


-005 mfd 600 V.W. Ceramic Disc Condenser 


90 mmf'd 500 V.W. Silver Mica Condenser 

25 mmfd 500 V.W. Silver Mica Condenser 
150 mnfd 1200 V.W. Mica Condenser 

-OO1 mfd 1500 V.W. Ceramic Disc Cond. 
002 mfd 15CO V.W. Ceramic Transmitting 
Type Condenser 

-Ol mfd 1500 V.W. Ceramic Dise Cond, 

1 megohia - 1/2 Watt Carbon or Composition 
Resistor 

1800 chm - 1/2 Watt Carbon or Composition 
Resistor 
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220 ohm - 1/2 Watt Resistor _ 

100 ohm - 1/2 Watt Resistor 

.1 Megohm ~ 1/2 Watt Resistor. 

ie, ohm - t/2 Watt Carbon Resistor 
000 ohm -'1/2 Watt Résistor 
a Megohm - 1 Watt Resistor 
7,000 -#1 Watt Resistor, ia 

1500 ohm - 1 Watt Resistor : 

820 ohm -'1' Watt Resistor z. 

2700 ohm - 1.Watt Resistor 

33,000 ohm ain Watt Resistor 

100 ohm -4 / Watt Resistor 

4700 ohm -~$1, Watt Resistor 

1.0 Megehm Linear Volume Control 

25) 000 ob W.W. Potentiometer 

20,000 ohm W.W. adjustable Resistor 

20,000 ohm W.W. Fixed Resistor 

5 ma meter 20 ohm scale 

6AU6 Tubes 

807 Tubs 
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Figure |. Chassis, Top View 


HERE IT IS! The JOHNSON Viking II, successor to the Vi- 
king |, and the most versatile, most complete transmitter kit 
on the market. More than just a kit, the JOHNSON Viking II 
is an expertly designed and engineered transmitter, furnished 
unassembled but complete to the last detail. 


Includes all necessary parts, hardware, tubes, wiring har- 
ness, cabinet and complete assembly instructions. The 
Viking I] performs excellently on every amateur band from 
10 to 160, including 15 meters. Output ratings of 100 
watts phone, and 130 watts CW were established on the 
10 meter band; efficiency on other bands is comparable. 
The Viking Il provides full excitation to the final amplifier 
on all frequencies; the complete output range of the unit 
is listed below: 


Low Freq. High Freq. Low Freq. High Freq. 

Band Limit Limit Band Limit Limit 
160 1.8 mes. 2.4 mcs. 20 9.8 mcs, 15.0 mes. 
80 2.9 mcs. 4.4 mcs. 15 15.0 mes. 21.8 mes. 
40 5.2 mcs. 8.0 mcs. 10 21.0 mcs. 30.0 mcs. 


POWER SUPPLIES—The low voltage power supply fur- 
nishes 300 volts for exciter and speech amplifier plates. In 
addition to the 5V4G rectifier, a 6AL5 diode rectifying 
the tapped transformer secondary winding, furnishes well 
regulated fixed bias for the final amplifier, modulator, and 
the 6AQ5 buffer/doubler. The 600 volt supply with par- 
allel 5R4GY rectifiers furnishes plate and screen voltage 
for the 6146s and 807 modulators. High vacuum rectifiers 
in both power supplies eliminate the need for hash sup- 
pression and time delay circuits. Line power consumption 
is approximately 375 watts when delivering full phone out- 
put, primary fusing protects the equipment from acci- 
dental overloads. Available for 115 volt 50/60 cycle ac 
operation only. 


The output of the JOHNSON Viking II transmitter, for 
practical purposes, is uniform throughout its entire range, 
and the exciter design is such that a minimum number of 
crystals is required. The pi-section output stage enables 
the transmitter to be matched to unbalanced antennas 
with impedances from 50 to 600 ohms. Whether feeding 
antennas or antenna couplers, the pi-network can tune out 
several hundred ohms reactance as well. The final tank coil 
is a Steatite insulated,variable inductor with variable pitch 
winding maintaining high tank circuit © throughout its 
range. The inductor and the band switching exciter en- 
tirely eliminate coil changing. Using a crystal microphone, 
sufficient audio gain and power are available for 100% 
modulation of the transmitter's maximum input. 


RF SECTION—The rf section of the transmitter consists 
of a 6AU6 crystal oscillator driving a 6AQS5 buffer/ 
doubler which in turn drives the parallel 6146's of the 
final amplifier. The oscillator utilizes a JOHNSON crystal 
selector assembly which permits the selection of any one of 


ten crystal frequencies from the front panel. An eleventh 
position on the crystal switch provides for use of an external 
VFO, The 6AQ5 buffer/doubler is loafing" when driving 
the parallel 6146's to full output on all bands. A potentiom- 
eter in the screen of the 6AQ5 gives smooth front panel 
control of amplifier excitation. Parasitics have been ef- 
fectively suppressed, amplifier neutralization is not re- 
quired. 


KEYING—Fixed bias voltages of the 6AQ5 buffer and 
the 6146 final amplifier are very near cut-off. Oscillator 
cathode keying may be used for either crystal controlled 
or VFO operation. 


METERING—Transmitter metering is provided by a mil- 
liameter used as a millivoltmeter and switched across per- 
manently connected shunts. Prevents accidental circuit 
opening due to meter switching. 


AUDIO SYSTEM—100% amplitude plate and screen grid 
modulation of the 6146 RF amplifiers is achieved with pp 
class AB, 807 modulators. The speech amplifier consists 
of a 6AU6 voltage amplifier and 6AU6 driver, designed 
for high impedance microphones. Frequency response is 
centered in the speech range for most effective voice 
communication. Degenerative feedback is used to smooth 
out the response curve and good audio quality is main- 
tained through extremely simple modulator design. Full 
output of the audio system is also available at nominal 
500 ohms impedance for driving a high powered modu- 
lator. 


EXCITER—A unique crystal oscillator circuit is used in the 
Viking Il. In this oscillator, a Pierce circuit uses the screen 
of the 6AU6 as a plate, and the oscillator output is elec- 
tron coupled to the plate. The circuit is a good frequency 
multiplier, has low crystal current, and requires only a 
slight amount of excitation from a VFO, 


The exciter design is extremely flexible even though only 
two tubes are used and the circuit is band-switching. On 
the 160, 80, and 40 meter bands the 6AQ5 is used as a 
buffer, as a doubler or tripler on 20, 15 and 10 meters. 
If crystals are used in the manner recommended and their 
frequencies properly chosen, there is almost no possibility 
of obtaining output from the exciter which falls outside 
the amateur band. 


VFO REQUIREMENTS—When used with an external VFO 


the transmitter is easily driven. Less than six volts of 


Figure 2. Pi-network Coupling System 


7.5 mc. RF is required for full output at 30 mcs., less for 
the 14 and 7 mc. bands. Two volts of 1.75 mc. VFO out- 
put is ample excitation for 1.75 and 3.5 mc. output. 


An octal socket on the rear of the chassis provides 6.3 
volts ac at 0.6 amperes for VFO filaments and 30 milli- 
amperes at 300 volts de unregulated for VFO plate volt- 
age. The 240-122 Viking VFO may be keyed from the 
transmitter, and simply plugs into the chassis for instant 
operation. 


The variable inductor tuning of the amplifier saves space 
without appreciable loss of efficiency. Separate coils, 
sufficiently large to handle the amplifier circulating cur- 
rent, would consume a prohibitive amount of cabinet 
space. Plug in coils would compromise the transmitter's 
flexible design. The final tank tuning condenser is ganged 
to the variable inductor and maintains a nearly constant 
L/C ratio across the entire tuning range. 


In order to cover the 160 meter band, additional series 
inductance is switched into the circuit. The output coupling 
capacitor consists of a 400 mmf. variable and additional 
fixed capacitors which can be switched in parallel to 
match low impedance loads to the amplifier. Maximum 
value of the coupling capacitor is 2,050 mmf. 


Output Band 


Xtal 
Freq. 


1.8-2.0 mc 
3.5-4.0 mc 
7.0-7.3 mc 
14-14.4 mc 
6.7-6.85 mc Vv 


The chart above indicates the crystals which may be used for 
full output on the amateur bands covered by the transmitter. 


Copper Plated Steel 
Cabinet 


Copper Plated 
Meter Shield 


Silver Plated, Phosphor 
Bronze Bonding Fingers 


Copper Plated Dial 
Window Shield, 


Filters, located at: Power- 
line, Keying Jack, Micro- 
Phone Connector, Antenna 
Relay Connector, and VFO 
Power Socket. 


Figure 3. TVI Suppression Features 


TVI SUPPRESSION MEASURES—The Viking II is com- 
pletely enclosed in a steel cabinet, heavily copper plated. 
Top and bottom are perforated to permit free circula- 
tion of cooling air. The lid, easily removed as shown in 
Figure 4. is bonded with silver plated, phosphor bronze 
contact fingers. Special shields for meter, dial window, 


and VFO power receptacle maintain effective TV shielding. 


ANTENNAS AND LOADING—The pi-section tank cir- 
cuit of the Viking Il can be loaded into random length 
single wire antennas, permitting operation on several 


bands without any change in the antenna system. 


In areas with television service, it may prove necessary to 
use a low pass filter, to avoid television interference. If so, 
then the load must be a "'flat'’ coaxial line, the impedance 
of which is equal to the characteristic impedance of the 
filter. The pi-network tank circuit is capable of perfectly 
matching the impedance of any commonly used low pass 
filter at any amateur frequency throughout the range 
1.8 - 29.7 mcs. The JOHNSON 250-20 Low Pass Filter is 
available as a separate accessory and when used can pro- 
vide an additional 75 db harmonic attenuation. 


For novice operation, the final amplifier input may be re- 
duced to 75 watts by means of the front panel ''coupling"’ 
controls and adjustment of the screen voltage. Modifica- 


tion of the transmitter is not required. 


Filters, consisting of low inductance chokes and ceramic 
disc capacitors, are located at the: power line, keying 
jack, microphone connector and VFO power socket. The 
antenna relay connector, energized by the ''plate'’ switch 
is likewise filtered. Additional filters are used to suppress 
spurious output frequencies at their source. Coaxial out- 


put and VFO input connectors keep shielding intact. 


ASSEMBLY—The Viking I| was designed as a kit and can 
be assembled by a novice as well as the experienced 
amateur. Instructions include photographs of each stage 
of assembly, schematic diagram, wiring harness diagram, 
tube socket connections, codes used to mark components, 
test methods and data. No outside source of information 
is required. Thus the appearance and performance of the 
completed Viking II will be equal to that of our laboratory 


models. 


The chassis, panel, and cabinet are formed and punched 
at the factory. No drilling or other metal work is required. 
Complete to the last detail, the parts kit includes brackets, 
dial, cord, solder, terminals, washers, spacers, wire, grom- 
mets and all other small hardware items. A wiring harness 
containing all ac and dc power leads is furnished, reducing 
the possibility of incorrect wiring and giving the appear- 


ance of a factory assembled unit. 


APPEARANCE—Microphone input connector, keying jack and all controls are 
conveniently located on the front panel. The antenna relay connector, VFO input, 
and power receptacles are located on the rear of the chassis. The transmitter is 
housed in dark maroon wrinkle finished desk cabinet, 107g" x 13-3/16" x 20", 
weight when assembled is approximately 65 pounds. Front panel has a matching 
gray and maroon two tone finish. The skirted knobs furnished with the kit were de- 
signed especially for the Viking and accent its finished, commercial appearance. 


C33 C34 C35 C36 C37 C38 
9903,0003 0003 9003 0003, 0005 


Figure 6. Schematic Diagram 


The Viking II is available wired and tested by factory-authorized Amateur Net Complete with 
wiremen. The cost is nominal, see your JOHNSON distributor. tubes, less crystals, key and mike 


In Kit Form. 


JOHNSON Viking — 
VFO KIT 


Ideal for Use with most Transmitters 


COMPANION UNIT FOR THE 
VIKING II... 


ee 


The JOHNSON VFO is truly a precision instrument, engineered to the same 
high standards of appearance and performance which characterize the Viking 
Il transmitter. 


OUTPUT—VFO output is more than sufficient to drive the Viking or similar 
transmitters to full output on all amateur bands from 10 to 160 meters. Two 
entirely separate oscillator tanks are used, one delivering 8 to 10 volts on the 
7.0 to 7.425 MC range, the other delivering 5.5 to 7.5 volts on the 1.75 to 
2.0 MC range. Thus the maximum frequency multiplication required is 4X to 
cover the 10 meter band. The transmitter oscillator stage is utilized as an 
isolating RF amplifier or frequency doubler when driven by the VFO. 


TUBE COMPLEMENT—The tube complement consists of a 6AUS electron 
coupled oscillator and an OA2 regulator. Excellent isolation between oscillator 
and output circuits, and nearly perfect screen grid voltage regulation account 
for the clean keying and add to the overall stability of the VFO. 


KEYS IN THREE DIFFERENT WAYS 


|. Keying VFO alone. 
Keying the transmitter alone. 


Keying both the VFO and transmitter simultaneously. The latter is 
highly satisfactory and provides perfect 'break-in'' operating 
conditions on all bands. 


POWER SUPPLY REQUIREMENTS—All voltage requirements are amply sup- 
plied from the VFO supply socket on the Viking Transmitter. No other power 
supply required, all necessary cables and plugs furnished. If the JOHNSON 
VFO is used without the Viking Il, power supply requirements are 250 to 
300v, unregulated at 15 ma and 6.3 v at .3 amp., ac or de, usually available 
from existing transmitter power supplies. 


ASSEMBLY—Assembly and calibration are simple. A 5" 
dial, calibrated for transmitter output on all amateur 
bands from 10 to 160 meters is furnished. Instructions con- 
tain simple methods of alignment, insuring that output 
frequency agrees with dial calibration. A special tank 
assembly board is provided with the kit, to insure correct 
component mounting and wiring. The instruction manual 
contains complete details and schematics for operation 
with transmitters other than the Viking II. 


ame 


Factors contributing to the 
excellent stability of the 
Viking VFO are: 


A special JOHNSON cera- 
mic, soldered, tuning ca- 
pacitor 


Ceramic insulated air di- 
electric trimmers 


Temperature compensated 
ceramic padders 


Ceramic coil form 


Rigid construction 


BUILT-IN TILT BRACKET 


Features; 


1. Accurate Frequency Calibration 
(All bands—160 thru 10 meters) 


2. 5” Calibrated Dial with 6:1 
Reduction 


. High Stability—Clean Keying 
. Simple Assembly 
. Perfect “Break-In” on all bands 


Oa fb W 


JOHNSON VIKING VFO KIT, complete, 
less tubes, in dark maroon finished 
cabinet. 


Size 7"xb1/q""xb 9/16 
Amateur Net 


The JOHNSON 250-20 low pass filter 
consists of four individually shielded sec- 
tions capable of handling more than 
1000 watts amplitude modulated RF. 
Cut-off frequency is 45 mcs. with ''M" 
derived end sections adjusted to pro- 
vide maximum attenuation at 57 mcs., 
the center of TV channel 2. Attenuation 
of harmonic and spurious frequencies 
above 54 mcs. is 75 DB or more. Inser- 
tion loss is less than .25 DB. The 250-20 
is immediately adaptable to any trans- 
mitter with a 52 ohm output. When 
properly terminated, the maximum volt- 
age developed across capacitors is nomi- 
al, even at | KW power. In designing the 
JOHNSON Low Pass Filter, considera- 
tion was given the fact that the RF volt- 
age could rise to extremely high values 
if the load were accidentally removed. 
Therefore, to enable the user to service 
the unit, the interior of the filter case has 
been made readily accessible and fixed 
capacitors have replaceable Teflon in- 
sulation. 


With the many amateur transmitters, 
using low impedance links to couple to 
balanced antenna systems, some type 
of antenna coupler is required and use of 
a fixed impedance filter does not unduly 
complicate antenna loading. The an- 
tenna coupling shown in diagram is sim- 
ple and quite flexible. 


Owners of transmitters such as the 
JOHNSON Viking will have no difficulty 
feeding a 52 ohm line since the pi-net- 
work amplifier can match this impedance 
throughout its tuning range. The pi-net- 
work is also capable of tuning out con- 
siderable reactance. 


Standard SO-239 coaxial connectors are 
used for input and output terminals. 
Completely assembled, pre-tuned and 
equipped with convenient mounting 
hardware. 


250-20 Amateur Net 
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Introduction to the 


JOHNSON VIKING MODEL 122 Variable Frequency 
Oscillator Assembly, calibrating, and Operating 
Instructions 


Good workmanship and careful adherence to instructions are necessary in the 
building and operating of the Model 122 Variable Frequency Oscillator. Although the 
design of this VFO was carried out with the objective of reducing the number of criti- 
cal circuits to a minimum and making assembly simple, the capacitor and inductor values 
of the tuned circuit components were necessarily chosen with a given parts layout; 
therefore, the builder should duplicate the layout shown in the illustrations and 
described in the text. Circuits should be checked against the schematic diagram 
during the several steps of assembly. Much time and effort may be saved by finding 
an error or deviation from the illustrated layout before the unit is completed. 


The accuracy of frequency adjustments will be largely determined by the 
amateur's requirement and the standard he has available. The calibrating instructions 
should be understood before attempting to make initial frequency adjustments. After 
the frequency setting adjustments have been completed to the satisfaction of the user, 
there is little reason to expect much change with time; however, it is always wise to 
check the frequency calibration periodically if the VFO dial scale is depended upon 
for determining the frequency of the transmitter. 


The Viking Model 122 VFO has, only two controls. A little care in noting 
the position of the Bandswitch and the Tuning dial before completing transmitter 
tuning will assure the operator of a correct frequency indication. The operating 
instructions are very simple but important. Be certain they are understood before 
using the VFO. 


WARNING 


The Viking Model 122 VFO derives its power from the transmitter low voltage 
power supply or an auxiliary supply. The B+ source to the VFO must be off to remove 
the 250 to 300 volts from the VFO. The "plt off" position of the bandswitch does 
open the screen and plate circuits of the oscillator tube but the high voltage exists 
on other components. 
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A. Assembly Instructions 


Bottom chassis assembly. Do not solder any connections until instructed to do 
so. Refer to Figure’ la. 


A Mount X50, miniature 6AU6 oscillator socket. Use 3/16" 4-0 screws, insert- 
ing screw from the bottom of the chassis and securing the screw with a 4-ho 
nut over the socket shell lip above the chassis. Place a #4 shakeproof 
washer under each screw head and a #6 teardrop solder terminal under the 
mounting screw near the front of the chassis for ground connection. Pin 7 
should be toward the rear of the chassis. 


~ Mount X51, miniature OA2 regulator socket, as above,the #6 solder terminal 
toward the front and socket pin 7 toward the rear of the chassis. 


c,.-Mount X52, five terminal strip. Use 1/4" 6-32 binding head screws with a 
single #6 solder terminal, and a #6 shakeproof washer under the front nut, 
and one #6 solder terminal, two #6 solder lugs (with wings), and a shake- 
proof washer under the rear nut. 


al Mount J50, type AeA key jack, in the middle hole on the rear of the chassis, 
using only a single 3/8"-32 nut with no washer. 


a 


e Using a stripped piece of black #20 Wire, cohnect the center shield, pin 2, 
and pin 3 to the #6 teardrop terminal under the mounting screw of the 6AU6 
socket X50. 


om Connect the center shield and pin 2 of the OA2 socket, X51, to the teardrop 
terminal under its mounting screw using the #20 stripped wire. i 


Connect the 1/2 watt 47,000 ohm resistor R50 between pins 1 and 2 of the 
6AU6 socket X50. 


be Connect a .005 mfd. condenser C70 between pins 6 and 2.of the 6AU6 socket 
B50. 


i Connect the 470 ohm 1/2 watt resistor R53 between the first and second 
terminals from the front on terminal strip X52. 


|} Connect a .005 mfd. condenser C68 between the #6 teardrop terminal under 
the front mounting nut and the second terminal from the front of X52. 


ee the 4700 ohm 1 fe watt resistor R52 between the third and fourth 
terminals from the front of X52. 


[3,connect a 150 mmfd. NPO ceramic condenser C67 (bk-bn-gn-bn-or) between the 
rear and the second terminal from the rear of X52. 


po Tonnect the 22,000 ohm 1/2 watt resistor R54 between the rear terminal of 
X52 and one of the #6 teardrop terminals under the rear mounting nut of X52. 


- Mount the switch mounting bracket BKT53 with the lip toward the rear of the 
chassis. Use 1/4" 6-32 binding head screws, #6 shakeproof washers, and 6-32 
nuts. 
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Place the switch SW50 on the bracket, guiding the shaft through the hole 

in the front of the chassis. Secure the switch to the bracket with the 
3/8-32 nut and shakeproof washer furnished. The switch should be positioned 
so that the index ball will be on the right when the chassis is viewed from 
Sie bottom and front. 


p/ Nount the output coil L51 over the hole provided near the middle of the 
chassis. The coil should be placed so that the tapped portion with the 
lesser number of turns is toward the chassis and the terminated pins are 
toward the rear of the chassis. Insert the 1-3/4" 6-32 screw from the 
top of the chassis, running it through the coil form and securing the coil 
form with the small rectangular piece BKT55, a #6 shakeproof washer and a 
6-32 nut. Be careful to center the coil so that the 1-3/4" 6-32 screw does 
not touch the pins which project through the coil form. 


Using the #20 black plastic wire, connect the pin. of the output, coil near 
the chassis to pin 5 of the 6AU6 socket X50 and also to the second term- 
inal from the rear of terminal strip X52. Solder all three terminals just 
connected. 


E// Looking at the bandswitch SW50 from the rear, call the top terminal to the 

left of the steatite wafer mounting screw number 1, the terminal in the 
counter clockwise direction number 2 and so on through 12. Using a piece 
of #20 black plastic wire connect terminal 12 of SW50 to the middle tap 
of the output coil L51. Solder the connections 


et ea terminal ll of SW50 to the top pin of L51 and to the third term- 
inal from the front of X52. Solder at the terminal strip only. 


i fconuect terminal 10 of SW50 to the second terminal from the front of the 
4 terminal strip X52. Solder both terminals. 


Connect terminals 5 and 7 of SW50, and connect terminal 5 of SW50 to pin 
7 of the 6AU6 socket X50. Do not solder. 


L- Dat one lead of the 22 ohm 1/2 watt resistor R55 and one lead of the 43 
-“~  wmfa. (bl-yl-or-bk-or) NPO condenser C66 to 3/8" lengths. ‘Connect the 
3/8" leads together by forming hooks on each, crimping the hooks together 

and soldering the hooked connection. Slip a 1" piece of black insulation 
(stripped from the #20 wire) over the free end of C66 and connect that end — 
to terminal 2 of SW50. Connect the free end of R55 to pin 1 of the 6AU6 
socket X50 after cutting the lead so that C66 and R55 can be placed directly 
in line between the tube socket and the switch terminal. Solder the two 
yconnections. 


yw. Mount and connect the RF choke L52 between the tip terminal (insulated 
terminal at end of the jack) and switch SW50 terminal 5. Trim one RF 
choke lug to fit into the jack terminal and complete the connection to 
the switch terminal with a short piece of #20 wire between the other RF 
choke lug and switch terminal 5. 


&“ Connect a .005 mfd. condenser C69 between the tip terminal and the grounded 


sleeve terminal of the keying jack J50. Solder both terminals on the jack, 
the RF choke lugs, and terminals 5 and 7 of SW50 


EA lene 


Rage berseat the 18,000 ohm 2 watt resistor R51 between terminal 11 of the 
bandswitch SW50 and pin 1 of the OA2 socket X51. Solder both terminals. 


Using a piece of #20 black plastic covered wire, connect pin 5 of the OA2 
socket X51 and pin 6 of the 6AU6 socket X50. Solder these connections and 
all other connections which have not been previously soldered except those 
on bandswitch SW50. 


rea Condenser-terminal board assembly. 


ye. Refer to Figure lb. Connect a .001 mfd. silver mica condenser C59 between 
pins 1 and 5 of the condenser-terminal board CH55. Note the board is 
oriented so that there are three trimmer condenser mounting holes on the 
right holes on the right side and two on the left side. Loop the condenser 
leads over the terminal pins as near the board as convenient to allow room 
for other connections on the outside of the pins. 


fp Connect another .001 mfd. silver mica condenser C60 between pins 5 and 7 
in the same manner as in step 2a and solder both condensers lightly to hold 
them in place. 


e. Connect a .0005 mfd. silver mica condenser C56 between pins 4 and 6 as shown 
re in Figure 1b in the same manner as in step 2a. 


a, # Connect another .0005 mfd. silver mica condenser C58 between pins 6 and 8 
as in step 2a. Solder C57 and C58 leads lightly. 


\e~ Turn the condenser-terminal board around to the position shown in Figure lc. 
Mount the 40 meter padder condenser C54, the 15M11 miniature condenser whose 
rotor terminal is on the right side when the stator is up and viewed from 
the rear. Use the nut provided on the condenser bushing. 


All following condenser descriptions are from the rear view of the condensers. 


fe" Mount the 40 meter trimmer C52, the 9M11 miniature condenser with the stator 
terminal on top and the rotor terminal to the right, in the same manner as 
C54 was mounted. 


y&+ Mount the 11 meter adjusting trimmer C56, the 15M11 miniature condenser in 
ied the lower hole on the left side. The stator terminal should be down and the 
” rotor terminal to the right. 

/h.-Mount 160 meter padder C61, the 30M8 miniature condenser, in the upper right 
re hole, with the stator terminal on top and the rotor terminal to the left. 


-.-Mount the 160 meter trimmer, C63, 15M11 miniature condenser, in the hole 
below C61, with the stator terminal on top and the rotor terminal to the 
left. f 


ye Mount the dual stator tuning condenser C55 in the middle of the board as 
shown in Figure lc. The threaded bushing should be secured to the board 
with a 3/8 - 32 hex nut. The stator terminals are on top and the rotor 
terminal is below the condenser. Be careful not to subject the condenser 
to undue strain at the bushing by dropping the assembly or applying force 
to the shaft. 
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k. “Attach two mounting brackets BKT52 to the front mounting posts of C55 using 
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two 1/4" 6-32 screws and #6 shakeproof washers. 


4 Strip a piece of the black plastic #20 wire and connect the rotor terminal 


am. 
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of C52 to the rotor terminal of C56 and the rotor terminal of C56 to pin 8 
of the terminal board. ; 


“Using #20 stripped wire, connect the rotor of C63 to pin 7 of the terminal 
board, connect pin / to the rotor terminal of the tuning condenser C55, and 
connect rotor terminal of C55 to pin 8 of the terminal board. Solder all 
connections of steps k and 1, except the rotors of C63 and C52. 


Mount and connect the fixed 47 mmfd, N220 negative temperature coefficient, 
ceramic condenser C51 (yel-yel-vlt-bk-or) between the rotor terminal of C52 
and pin 3 of the terminal board. Keep the leads straight and taut. 


Connect the 43 mmfd. NPO zero temperature coefficient, ceramic condenser 
C53 (bk-yel-or-bk-or) between the left stator terminal of C55 and pin 3 oR 
the terminal board. 


Connect the 91 mnfd., NO8O negative temperature coefficient, ceramic con- 
denser C64 (rd-wt-bn-bk-or) between the rotor terminal of C63 and pin 2 of 
the terminal board. 


Connect the 140 mmfd., NPO zero temperature coefficient, ceramic condenser 
C62 (bk-bn-yel-bn-or) between the right stator terminal of the large tuning 
condenser C55 and pin 2 of the terminal board. 


Using the stripped #20 wire, connect the stator of C52 to the stator of C54 
and the stator of C54 to pin 3 of the terminal board. The wire should be 
formed to pass inside of the padder condenser C54 stator and clear the 
stator by at least 1/8 inch. 


As in previous step r connect the stator of C63 to the stator of C61 and the 
stator of C61 to pin 2 of the terminal board. 


Connect the rotor of C54 to the left stator terminal of C55 with a piece of 
stripped #20 wire. 


‘Connect the rotor of C61 to the right stator terminal.of C55. Solder all 
connections which have not been previously soldered on the front side of the 
condenser board. 


Turn the condenser-terminal board around to the position shown in Figure 1b, 
strip the ends and attach the plastic covered connecting wires, soldering 
the connections as the leads are attached. Proceed in the following order: 


a 3" black lead to pin 8 of the terminal board ~ 

a 7" green lead to pin le 

a 6" red-lead to pin ¥/ 

a 6" yellow lead to pin 5y 

5" brown lead to pin 6% ; 

a 6" grey lead to pin 3“ We 
a k" blue lead to the stator terminal of C56 (Figure lc) 
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ws Twist the green and yellow leads together, training them downward and 
slightly to the right as shown in Figure lb. Twist the red and brown leads 
together, training them downward slightly to the right. 


A Bring the blue lead around the mounting board and twist it with the black 
lead as shown in Figure 1b. 


Top Chassis Assembly 


a. Place a 9/16" OD rubber grommet in the 7/16" hole just behind the condenser 


mounting board position as shown in Figure 2a. 


b. Position the condenser mounting board assembly and place all of the wires 
through the grommet as shown in Figure 2a. 


q@« Secure the condenser terminal board brackets and the front tuning condenser 
brackets to the chassis by means of 1/4" 6-32 screws, shakeproof wahsers 
and 6-32 nuts. Place a #6 teardrop solder terminal under the nut near the 
grommet on the bottom side of the chassis. 


Ge Place the 3/8-32 panel bearing through the large hole on the flat dial sup- 
port bracket BKT54. Secure with a 3/8-32 nut. Position BKT54 by slipping 
the bearing, with the threaded end toward the rear, over the shaft of the 
tuning condenser C55. Secure BKT54 to the chassis with three 1/4" 6-32 
screws, 6-32 nuts, and #6 shakeproof washers. Center the bracket and mount- 
ing board assembly and tighten all mounting screws and nuts. 


4@ Place the dual oscillator coil ‘L50 on the chassis directly to the rear of 


the condenser mounting board. The leads of the coil should be toward the 
front of the chassis and the spade studs should fall into the diagonally 
located holes on the chassis. Secure the coil with 6-32 nuts and shake- 
proof washers. 

~ Connect the leads of the coil to the pins of the condenser-terminal board 
as directly as possible while clearing other leads and pins. Make connec- 
tions as follows: 


1) Bottom lead of lower coil to pin 1 of condenser board. 
(Refer to Figures lb and 2a). Solder. 

2) Top lead of lower coil to pin 2. Solder. 

3) Bottom lead of upper coil to pin 4. Solder. 

4) Top lead of upper coil to pin 3. Solder. 


\ 6. Aunt and secure the rear trimmer coupling support bracket BKT50 at the 


rear of the chassis in position so that the large holes are in line with 
the trimmer shafts. Secure with two 1/4" 6-32 screws, 6-32 nuts and 
shakeproof washer. 


fe Place the coil cupport bracket BKT51 assembly over the coil form with the 


yoke butt pieces separated so the butt pieces will fall over the coil form 
edge. Secure the brackets with a 3/16" 4-4O screw through the condénser 
mounting board CH55 and a 3/16" 4-lO screw and #4 shakeproof washer through 
the trimmer coupling support bracket BKT50. A shakeproof washer is not 
necessary against the phenolic board. 


ae 


bx Loosen the top screws on the coil support bracket BKT51 and force the butt 
pieces against the coil form. While holding these pieces against the coil 
form, tighten the top screws to secure the butt pieces firmly against the 
eOny 


,je~iInstall an insulated coupling shaft assembly D53 shown in Figure 2a by 
placing the phenolic shaft through the rear coupling support bracket with 
the deep slotted end toward the trimmer condenser shaft. Place the en- 
gaging spring in the deep slot with the bowed end toward the condenser 
shaft so that the spring engages the condenser shaft slot and is compressed 
until the slots on the phenolic shaft straddle the rear coupling support 
bracket. Force a "C" washer over the slot of the phenolic shaft on each side 
of the bracket. Use long nose pliers to force the "C" washers on and close 
the opening somewhat if the "C" washer has been spread enough to make it 
possible to drop off the shaft. Repeat the coupling shaft installation pro- 
eedure for the remainder of the coupling shafts. 


Wp Bandswitch, Cable, and Plug connections. 


he Refer to Figure la. Cut, strip ends, and connect the wires from the conden- 
“ser mounting board to the bandswitch SW50. Refer to lr for SW50 terminal 
numbering. Complete connections as follows: 


ge) Green to terminal 1 
@yYellow to terminal 4 
y Red to terminal 3 
l}-Brown to terminal 6 
GY Blue to terminal 8 
6) Gray to terminal 9 
7). Black to the terminal under the nut of the condenser 
LA board mounting screw. 


Seidéer all connections on SW50 and the ground terminal 


by RG59U and PL259 cable and plug assembly, G50 and PL50. The length of the 
coax cable G50 must be left at the length supplies as it is electrically 
part of the broadly tuned output circuit. 


2) eat and remove 1-1/4" of outer vinyl cover from one end of the RG59U 
~  eable. 


2) Push the UG176U adapter over the cable end with the threaded end first. 

' Position the adapter to expose 1" of the copper braid beyond the adapter. 
If the adapter fits very tightly on the vinyl cover, reduce the diameter 
of the cover by filing or slicing the surface very thinly about 1/2" back 
with a sharp knife until the adapter slides over the cover. 


3) With the thin lip of the adapter 1" from the end of the cable, whose vinyl 
covering has been removed, comb the braid wires and lay them back evenly 
over the adapter lip. Cut off the excess braid strand length 3/8" back 
so that the braid strands do not reach the adapter threads. 


4) Holding the adapter in place, cut and remove 9/16" of polyethylene in- 
“ sulation from the end, exposing the inner conductor. 


Bae 
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barn the outer knurled cylinder off of the coaxial plug PL259. Pass the 
inner plug part over the end of the cable, guiding the inside of the plug 
pin over the inner conductor. Turn the plug to engage the adapter UG176U 
threads and tighten the two parts together with gas pliers and vise or 
other suitable tool. 


‘Solder the inner part of the plug to the braid wires and adapter at the 
cutaway section holes. Use a hot iron and run in a small amount of 
solder through each hole, flowing the solder over the braid wires. 


Solder the inner conductor to the tip of the pin and cut off the excess 
inner conductor. 


by Serew the outer PL259 cylinder over the plug inner piece. 
@de—Three conductor cable and octal conneetor assembly G51 and PL51. 


iL)-Remove the shell from the 8 prong plug PL51 by prying with a screw 
driver. 


“Remove the outer covering and unbraid 1-1/2" of shield braid on one end 
of the 3/c cable. Divide the loose shield strands in two parts and 
twist the strands of each part together. Strip 1/2" of insulation off 
each of the three conductors. 


feasert the twisted braid conductors in pins 1 and 2 of the plug, pull 
through the pins 1/4" and solder. Insert and solder each of the three 
conductors to pins of the plug, allowing each to extend 1/16" beyond the 
pin end as follows: 


Black tracer to pin 8 
Qp-White tracer to pin 7 
8)" Redtracer to pin 3 


4yfrim excess wire off all pins when the connections to the pins have 
been completed. 


PYace the plug shell over the cable and secure it to the plug proper. 


> 
p< Place 9/16" rubber grommets in the two remaining 7/16" holes at the rear of 
the chassis. 


g—"Remove the outer cover and comb out the braid on 6" of the free end of the 
3/c cable. Cut off all but 1" of the braid and twist the remaining part 
together tightly. Insert the free end of the cable through the rear inner 
7/16" grommeted hole of the chassis, as shown in. Figure la, and place the 
twisted braid wire in one of the #6 soldering lugs under the rear mounting 
nut of terminal strip X52. Crimp the lug over the shield wire and solder. 
The lug should be positioned to take the strain of the cable. 


en Cut tojlength and connect the black tracer lead to the transfer contact 
v terminal of the key jack J50 (the rear terminal). Solder. Gennect the 


white tracer lead to pin 4 of the 6AU6 socket X50. SeTder. Connect the 
red tracer to the front terminal of X$e@c~ Soldiers 


amas 
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pg«~ Remove the vinyl cover and comb out 1 1/4" of shield braid on the uncon- 
nected end of the RG59U cable G50. Cut ee off the braid wires and twist 
them together tightly. Remove 3/8" of polyethlene from the end of the 
cable exposing the inner conductor. 


lhz Insert the cable through the outer grommeted hole of the chassis as shown 
in Figure la and place the twisted shield wire in the remaining #6 solder- 
ing lug under the rear mounting screw of X52. Crimp and solder the lug to 
the shield wire. The lug shovld take most of the cable strain. 


i.--Connect the inner conductor of the RG59U to the rear terminal of the termi- 
“Hal strip x52, Solder. 


Dial Drive Assembly D51. Refer to Figures la and 2a. 


ay Place the bearing and shaft assembly through the remaining 7/16" hole in the 
if front of the chassis, the long shaft end extending out and the bearing threads 
into the chassis. Fasten with a 3/8-32 nut. 


fo. With the hubs toward the chassis, push the friction drive wheel and the drive 
dise on the chassis shaft and tuning condenser C55 shaft at the same time. 
The large friction dise should be engaged by the twin drive wheel discs. 
Tighten the drive wheel setscrews in a position where the dial drive disc is 
not bent by the drive wheel when the outside of the drive disc dial mounting 
plate is even with the condenser shaft end. Tighten the drive disc set 
screws to the condenser shaft temporarily, paying no attention to its posi- 
tion relative to the condenser rotor. 


&. 


¢« Attach the calibrated dial plate to the mounting plate with the three short 
flat head 6-32 screws, orienting the dial so that the 7.425 and 1.75 me 
markings are on the same side of the shaft as the setscrews on the dial 
drive disc hub. 


de Assemble the index plate to the front panel. Do this with care to prevent 
scratching the panel. Place the two flat head 4-40 screws through the holes 
near the upper part of the window opening. Place two #8 washers over each 
screw at the rear of the panel to serve as a spacer. Place the index plate 
over the screws with the index marker toward the front and bottom of the 
panel. Secure the index plate in its maximum upward position with two 4-0 
nuts and lockwashers. 


Preliminary tests and checkout. 


/a.-LOOk over the entire completed assembly at this time, checking for unsoldered 
connections and loose nuts or screws. Make a thorough examination of all 
connections and check back on the assembly instructions if some connection 
appears to be incorrect. 


b. Plug in the 6AU6 and OA2 tubes in their respective sockets. Place a shield 
can over the 6AU6 tube. Make the following tests before the panel and cabi- 
net are assembled. 


f c. Attach the VFO knobs to their shafts temporarily. Turn the bandswitch to 
the counter clockwise position (plt off). 


Gate 


a. Plug the power supply octal connector PL51 into the transmitter VFO supply 


socket or the socket on an auxiliary power supply. Turn on the transmitter 
low voltage or auxiliary power supply switch after making certain the "drive" 
control to the final tube of the transmitter is set at its minimum value. 
Check the lighting of the 6AU6 tube filament. The OA2 should have no glow. 


Je. Turn the bandswitch to the next position clockwise (160 80 40). The OA2 


tube should now have a violet glow between its electrodes. 


jf. Attach a short antenna wire T-1/2 to 2 feet long to the output coax plug 


PL50. Set up a receiver, whose calibration is correct within 25KC on the 
160 meter band and 50KC on the 40 meter band, 5 to 25 feet from the VFO. 


Ye. Turn all trimmers and padders to their malf value position and set the main 


tuning condenser C55 so that the rotor plates are completely engaged with 
the smaller stator section. With no key in the VFO or transmitter, or with 
the key closed, a VFO signal should be heard in the receiver (Beat frequency 
oscillator on) avound 1.95 to 2.05 mc. It may be possible to pick up a 
weaker image signal 900 KC from the wanted signal but it should be ignored 
in all cases. Harmonics of the 1.95 to 2.05 mc. signal may be used if the 
receiver cannot tune the 160 meter range. 


h. Turn the main tuning condenser to engage the large stator completely. Turn 


the bandswitch to the next position clockwise (40 20 1510). A signal should 
now be heard from 7.35 to 7.7 me. Ignore the image signal as before. 


ae Leaving the main tuning condenser in the position of step h, turn the band- 
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switch to the maximum clockwise position 11 (11 meter). A signal should now 
be found between 6.8 and 7.3 mc. 


. If no signal is found near the ranges indicated in any of the previous steps, 
\ first couple the receiver to the VFO closer than before and trysageine tT 
| no signal is heard or the signals are out of the ranges, check all the con- 
(6) denser values and the condenser-coil connections on the condenser board with 
earlier instructions and the schematic diagram. Check the bandswitch con- 
nections with the instructions and the schematic diagram. 


j. Remove the short VFO antenna from the output plug and plug the PL259 RF plug 
into the transmitter VFO receptacle. Turn the transmitter crystal selector 
to the VFO input position and check the VFO for sufficient transmitter drive 
on all bands. If insufficient VFO output signal is noted, check the out- 
put coil L51, bandswitch, and terminal board X52 connections. It should be 
kept in mind that the transmitter must be capable of being driven by 5.5 

“volts or less on bands utilizing the 160 meter VFO output and 8 volts or less 

on bands utilizing the 40 meter VFO output; also, that the output circuit of 

the VFO includes the input circuit of the transmitter. The total input 
circuit of the transmitter at the VFO output plug PL259 should have a capacity 
of approximately 35 mmf. (one foot of RG59U cable is 22 mmfd.) and a shunt 
resistance of 20,000 ohms or higher. Refer to Operating Instructions, part 

C, for a discussion of the VFO output characteristics. 
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Bot om, rubber bumper, and tilt stand assembly. Refer to Figure 3a. 


‘ Withthe lip of the bottom cabinet piece oriented downward and forward, 
fasten the two rear bumpers G54 with 3/8" x 6-32 screws, flat washers, #6 
shakeproof washers and 6-32 nuts. 


=x 


Place the front rubber mounting feet over the tilt stand mounting brackets 
BKT56 as shown in Figure 3a and secure to the cabinet bottom with 3/8" 6-32 
serews, flat and lock washers, and 6-32 nuts. Before tightening the nuts, 
slip the tilt stand in place under the curved ends of the brackets with the 
tilt stand inner ends extending out from the surface of the bottom plate. 
Now tighten the 6-32 nuts while holding the tilt stand and tilt stand brack- 
ets in place. Try the tilt stand action by moving it upward through an are 
of 100 degrees. The tilt stand should not move beyond that position. Re- 
turn the tilt stand to its former position against the bottom piece. 


Chassis, cabinet, and escutcheon assembly. Marring and scratching of the painted 
surfaces of the panel and cabinet by screw driver slippage can be avoided by 
placing a piece of cardboard with a hole slightly larger than the screw head over 
the screw head while driving the screws inthe following steps. 


Go 


Remove the knobs from the chassis shafts and slide the front panel over the 
shafts in the position it will be finally mounted. This step will serve to 
check shaft alignment without placing the chassis in the cabinet. Note any 
binding or strain and adjust the drive shaft bushing or bandswitch bracket 
to correct any poor alignment which may be indicated. Lightly oil the con- 
trol shafts (where they will pass through the panel) and the tuning shaft 
bushing-bearing. 


Place the cabinet bottom piece CH5l1 over the cabinet lower lips. The orienta- 
tion of the cabinet sides and back can be determined from Figure 2b. Attach 
the bottom piece to the sides with four #+ sheet metal screws and #4 shake- 
proof washers. Place the washers under the screw heads. Do not tighten 
screws completely but allow some shifting of the bottom for final alignment. 
The shakeproof washers will assure good electrical contact. 


Place the plugs and cables of the chassis through the large hole in the back 
of the cabinet, locate the chassis in the cabinet and turn a 3/8-32 nut on 
the 3/8 key jack bushing . Tighten with fingers only. Allow the nut on the 
chassis to act as a spacer between the cabinet and chassis. Attach the front 
of the chassis to the bottom piece with two #4} sheet metal screws and #4 
shakeproof washers. Attach the rear of the bottom piece to the cabinet with 
two #4 sheet metal screws and #4 shakeproof washers, keeping the screws in 
front of the rear chassis edge. Do not tighten any of the screws completely. 


Attach the front panel to the cabinet and bottom piece with six #4 sheet 
metal screws and shakeproof washers. Be careful not to mar the panel or 
dial plate in this step. Do not tighten screws completely until other screws 
have been tightened and the top piece has been fitted to assure that the 
screw holes line up satisfactorily when it is finally secured to the cabinet. 
Do not secure the top to the cabinet at this time but line up the holes while 
tightening the bottom screws, chassis screws, and panel screws in the order 
listed. 


Loosen the index plate screws and move the index plate so that a 1/32" gap 
exists between the convex surface of the index plate and the dial edge. 


Loosen the main dial hub and move the dial until the dial marking between 
the 7.425 and 1.75 mc markings is in line with the index plate mark when 
the main tuning condenser C55 rotor plates are completely meshed with the 
large stator. Although the dial mark is below the dial edge, this setting 
should be made carefully and checked with the dial mark 180 degrees away 


= ee 


alin 


455 


&- 


which corresponds to the rear. rotor plates being completely meshed with 
the small stator. The dial hub setscrew should be tightened in position 
with the.dial plate front surface approximately 1/32" back of the index 
“ plate front surface. In most cases the dial position relative to the 
condenser shaft will not require further change. The calibrating instruc= 
tions include procedures for making the change if it is necessary. 


Attach the dial window escutcheon to the front panel with the two small 
/e2-56 screws provided. The screw will self tap into the aluminum. Do not 
tighten the screw too hard; the self tapped threads may strip. The wide 

side of the escutcheon should be at the lower edge of the dial window. 


Attach the knobs to the shafts. Space the back of the knobs 1/8" from the 
panel. Tighten the tuning knob setscrew while the knob mark is in any posi- 
tion relative to the shaft rotation. Turn the bandswitch shaft to its maxi- 
mum counterclockwise position and locate the bandswitch knob on the shaft so 
that the marker lines up with the "plt off" designation. Tighten the knob 
setscrew. securing the knob in this position. Attach VFO cover using six #4 
sheet metal screws and shakeproof washers. If shaft binding is noted, re- 
move the bottom piece and realign the tuning shaft bushing to relieve the 
binding. 


B. Frequency Adjustment and Calibration 


Signal generator, receiver, and VFO setup for the Viking Model 122 VFO calibration. 


a. 


The accuracy of the Viking Model 122 VFO will be no better than that of the 
signal generator used to calibrate it. To fully utilize the stability and 
calibration capabilities of the Viking Model 122 VFO, the frequency standard 
used to calibrate it should have an accuracy of .005% or better. Most crystal 
standards or crystal calibrated variable frequency standards are satisfactory 
for normal calibration purposes. A moderate signal output, capable of being 
easily detected by the receiver which will be used for zero beat indication, 
is necessary at the following frequencies; 


Fla Any given frequency (preferably a VFO low frequency scale mark 
frequency) between 1.75 to 1.78 me or any of the first eight 
harmonics of 1.75 to 1.78 me in the range of the receiver. 1.76, 
3.52, 5.28, 7.04, and 8.80 me are examples of crystal frequency 
possibilities. 


F2a Any given frequency (preferably a VFO low frequency scale mark 
frequency) between 1.96 and 2.00 me or any of the first eight 
harmonics of 1.96 to 2.00 me in the range of the receiver. 


F3a Any given frequency (preferably a VFO high frequency scale mark 
frequency) between 7.00 and 7.07 mc or any of the first four 
harmonics of 7.00 to 7.07 me in the range of the receiver. 


Fla Any given frequency (preferably a VFO high frequency scale mark 
frequency), between 7.35 and 7.425 or any of the first four 
harmonics of 7.35 to 7.425 mc. 


Warm up the signal generator for a least 1/2 hour or as long as suggested 
by the signal generator instructions before using it for VFO calibration. 
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Set up a receiver capable of detecting each of the frequencies chosen in la. 
Attach antenna leads to the receiver input and the signal generator output 
and bring the leads together until signal generator output can be picked up 
by the receiver. Separate and shorten the leads as found necessary to keep 
the receiver from blocking due to excessive signal input. Allow the re- 
ceiver to warm up for about 1/2 hour, to stabilize the local oscillator, and 
log dial settings for frequencies Fla, F2a, F3a, and Fla. The beat frequency 
oscillator in the receiver may be used to log and compare the signal gener- 
ator and VFO frequencies but it is desirable to obtain the final zero beat 
indications between the VFO and signal generator signals without the beat 
frequency oscillator. Avoid setting the receiver on or logging image fre- 
quencies. 


Warm up the Viking Model 122 VFO for 1/2 hour with the band switch in the 

160 80 40 position. Attach an antenna lead to the output coax plug pin and 
bring the lead near the receiver antenna. Turn the VFO dial to the frequency 
Fl, between 1.75 and 1.78 mc. chosen as the low 160 meter calibrating point, 
and find it or its harmonic (near Fla) on the receiver. Note how close the 
VFO calibration is initially. Repeat the same procedure at the high 160 
meter calibrating point and the 40 meter high and low points after moving 

the bandswitch to the 40 20 15 10 position. 


160, 80, 40 meter VFO scale calibration. 
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Set the VFO bandswitch on the 160 80 40 position and the dial at F2, the 
frequency between 1.96 and 2.00 me chosen for the high 160 meter calibrating 
point. Set the signal generator and the receiver at F2a. Adjust the "160 
hi" trimmer at the rear of the VFO (refer to Figure 2b) until the VFO zero 
beats with the signal generator. 


Turn the VFO to Fl, the receiver to Fla, the signal generator to Fla and 
adjust the "160 lo” padder until the VFO zero beats with the signal gen- 
erator. 


Repeat the "160 hi” and "160 lo" adjustment, zero beating the signal genera- 
tor and VFO as accurately as the ability to resent the two units warrants. 


20, 15, 10 meter VFO scale calibration. 


Set the VFO bandswitch on the 40 20 15 10 position and the high fre- 
quency dial scale at F 4, the frequency between 7.35 and 7.425 me chosen 
for the high 40 meter calibration. Set the signal generator and the re- 
ceiver at Fla. Adjust the "40 hi" trimmer at the rear of the VFO until 
the VFO zero beats with the signal generator. 


Turn the VFO to F3, the frequency between 7.00 and 7.07 mc chosen for the 
low 40 meter calibration, the receiver to F3a, the signal generator to F3a, 
and adjust the "40 lo" padder until the VFO zero beats with the signal gen- 
erator. 


Repeat the "4O hi” and 40 lo" adjustment, zero beating the VFO as accurately 
as the ability to reset the two units warrants. 
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15 and 11 meter index marking and 11 meter calibration. 


a. Set the VFO dial on the 7, 14, 28 mc mark. Place a light pencil mark or 


scratch on the escutcheon window starting at the lower inside edge in line 
with the 21 mec. mark. Carefully remove the escutcheon window and make the 
mark deeper across the lower inside edge with a thin hacksaw blade or similar 
tool. If a more elaborate index marker is desired for the 15 and 11 meter 
band, a right angle piece of #24 or #22 wire, 1/8" on each leg, can be 
formed and cemented into the slot with the protruding leg on the inside 

edge extending toward the 21 mc mark when the escutcheon window is again 
replaced. 


The 11 meter band VFO output is in the neighborhood of 6.75 mc. A given 
frequency, F5a, in the range 6.7 to 6.85 me or any of the first four har- 
monies of the 6.7 to 6.85 me range may be used to calibrate the 11 meter 
range. Turn the VFO bandswitch to the 11 meter position and set the dial 
scale of the 11 meter band on the standard frequency F5 or the harmonic of 
the standard signal which falls in the 11 meter band. Set the receiver to 
the 11 meter range or a subharmonic and detect the standard signal frequency. 
Adjust the "ll meter" trimmer until the VFO zero beats with the standard 
frequency. 


Recheck the 40 20 15 10 calibration after the 11 meter adjustment. There 
is little likelihood that further readjustment is necessary unless a large 
change was required in the "11 meter" setting. 


VFO Calibration Using the Transmitter Crystal Oscillator or other Standard 
Signal Sources. 
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Crystals of known frequency and accuracy in the frequency ranges Fla, F2a, 
F3a, and Fla (designated in paragraph Bla) can be used in the transmitter 
erystal oscillator to provide standard frequency signals for the VFO cali- 
bration. The first stages of the transmitter must be arranged to allow the 
crystal oscillator to operate at the same time the VFO is operating. When 
the VFO is used with the Viking II transmitter, the phone cw switch must be 
in the "cw" position, the crystal switch on the position of the desired 
crystal, and the keying circuit closed (the Viking II keying circuit is 
closed when no key plug has been inserted). If the signal from the trans- 
mitter oscillator cannot be detected by the receiver readily, an antenna 
lead may be added by placing one end of a two or three foot lead in the 
vicinity of the oscillator tank coil and bringing the other end outside of 
the transmitter cabinet. The crystal oscillator signal magnitude can also 
be built up by tuning the plate circuit of the crystal oscillator to the 
erystal frequency or its harmonics. The VFO frequency can now be compared 
to the crystal oscillator frequency and adjustments can be made according to 
the procedure previously outlined in Bh. 


An example of calibrating the VFO using actual crystal values may be helpful. 
Assume that the following crystals have been found as part of the amateur 
station equipment: 7060 KC, 3690 KC, and 1980 KC. The dial calibration 
points then becomes 


9 Sane ee =) 2b. 7650me 
Fe = 1.980%x% 1 =-1.980 me 
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The receiver setting and VFO harmonic which may be used for each respective 
dial calibration frequency becomes: 


Fla fr 4&7 eO6Ose 31s eR7 .OGOeme 
F2a. es L900 xcs: 27.920 me 
Fa, i= 37.060 7155) s7.060.me 


Fhe = 3.690 x 2 7.380 me 
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Proceed as follows: 


1) Set the VFO bandswitch on 160 80 40 and the dial on the 1.980 me 
mark. Zero beat the fourth harmonic of the VFO output with the fourth 
harmonic of the 1.980 me crystal oscillator output by adjusting the 
"160 hi" trimmer. 


2) Set the VFO dial on the 1.765 mc mark and zero beat the fourth harmonic 
of the VFO signal with the 7.060 mc crystal oscillator signal by ad- 
justing the "160 lo" padder. Repeat steps 1 and 2 to minimize adjust- 
ment interaction. 


3) Set the VFO bandswitch at 40 20 15 10 and the dial on the 7.38-29. 
250 mc high frequency scale mark. Zero beat the VFO signal with the 
second harmonic of the crystal oscillator signal by adjusting the 0 
"hi trimmer". ; 


4) Set the VFO dial to the 7.060-28.240 me mark. Zero beat the VFO signal 
with the crystal oscillator signal by adjusting the "40 lo" padder. 
Repeat steps 3 and 4 to minimize adjustment interaction. 


5) The 11 meter band setting may be made with a erystal which will place a 
harmonic signal in the 11 meter band. Assume a 1820 KC crystal is 
available. Set the VFO bandswitch on 11 and the dial on 27.3 me (the 
15th harmonic of 1.820 mc). Zero beat the fourth harmonic of the VFO 
to the 15th harmonic of the crystal oscillator with the "11 meter” 
trimmer. Make certain that the receiver is tuned to the correct har- 
monic before attempting to make the 11 meter setting. 


The user may think of several sources of standard signals other than those 
mentioned. In each case the accuracy of the source should be known before 
using it. Many combinations of harmonics can be found and no attempt has 
been made to cover all of them in this discussion. The beat frequency 
oscillator of the receiver can be used to "remember" a standard signal for 

a short time. The receiver must be thoroughly warmed up and operated without 
excessive input signal to prevent local oscillator shift errors from being 
introduced. Other signal sources which may be used by not discussed are: 


1) The signal of another amateur station whose frequency has been 
determined by a standard. 
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2) The harmonies of a Signal generator whose output signal has been 
zero beat with a broadcast station. 


3) Signals of WW V discussed in the next topic. 
The VFO user must adapt his techniques to the signal source he has available. 


d. Band edge crystals or erystals near the usual operating frequencies of the 
amateur stations are always valuable for occasional monitoring of the VFO 
Signals. They may be used in a separate oscillator circuit or the erystal 
Oscillator stage of the transmitter. 


VFO calibration using the W WV 10 me Signal. This calibration is not recom- 
mended if other standard signal sources are available. It will be noted that 
most calibration points are on the ends of the bands and the ho 20 IS}. Allo) 
band high scale calibration ineludes the tracking error of the low frequency 
160 180 40 band. The receiver, the receiver BFO, and the VFO should be warmed 
up for 1/2 hour before calibrating. : 


a. 160, 80, 4O meter calibration. 


1) Zero beat the receiver BFO to the 10 mc WWV signal. 

2) Set VFO dial at 2.00 me and the bandswitch on 160 80 ho. 

3) Adjust the "160 hi" VFO trimmer until the fifth harmonic of the 
VFO is zero beat with the receiver BFO. 

4) Leaving the VFO at this setting, zero beat the receiver BFO with 
the seventh harmonic of the VFO (14 mc). 

5) Turn the VFO to 1.75 me and adjust the "160 lo" VFO trimmer to zero 
beat the eighth harmonic of the VFO with the receiver BFO. 

6) Adjust both ends of the 160 80 40 bands to zero beat the eighth and 
seventh harmonies of the VFO with the receiver BFO as necessary. 


b. 40, 20, 15, 10 meter calibration. 


1) Set the VFO dial at the 1.85 mc mark and zero beat the receiver BFO 
to the eighth harmonic of the VFO frequency at 14.8 me. 

2) Set the VFO bandswitch to 40 20 15 10 and the dial to the 7.40-29.6 
me mark. Zero beat the second harmonic of the VFO to the 14.8 me re- 
ceiver of the VFO to the 14.8 me receiver setting by adjusting the 
"hO hi" trimmer. 

3) Set the VFO bandswitch and dial for 1.75 me output again and zero beat 
the receiver BFO at 14 me. Set the VFO bandswitch and dial at the ho 
20 15 10 band low frequency end (7.00, 14, 21 and 28 mc) and adjust 
the 40 "lo padder" to zero beat the VFO second harmonic with the re- 
ceiver 14.0 mc BFO setting. 

4) Repeat steps 1, 2 and 3 if greater accuracy is desired. 


e. ll meter calibration. 


1) Set the VFO bandswitch and dial for 1.80 me output. 

2) Tune the receiver to 27 mc and zero beat the receiver BFO to the 
15th harmonic of the VFO. 

3) Set the VFO bandswitch on 11 and the dial on 27.0 me. Adjust the 
"11 meter" trimmer to zero beat the fourth harmonic of the VFO to the 
receiver BFO setting. 


Procedure if the VFO frequency cannot be adjusted to the dial markings due to 
apparent lack of trimmer or padder range. 
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a. Check to make certain the frequency standard used is accurate (crystal used 
in amateur service are often found to differ from their marked frequency due 
to holder conditions, oscillator circuit loading or non-critical original 
calibration). 


b. Make certain image frequencies are not being mistaken for desired frequencies 
in the receiver. 


ec. If after checking the frequency standard and receiver settings, the VFO fre- 
quency cannot be adjusted to chosen dial marks, adjust the trimmers and 
padders to bring the VFO frequency as close as possible to the dial mark 
frequencies. Remove the VFO cover and recheck the dial location relative 
to the tuning condenser shaft according to paragraph A 8e. If the dial re- 
quires relocating, try calibrating the VFO scale again, as directed in pre- 
vious instructions, with the top off. If the calibration appears normal, 
replace the cover and recheck all calibration points with the cover on. 


d. Upon removal of the cover in step c, if the dial location is found to be 
correct, note the engagement of the trimmers and padders. 


1) If any padder or trimmer is fully engaged and all of the others are 
engaged 1/4 or more, loosed the dial hub setscrews and move the dial 
counter clockwise with respect to the tuning condenser shaft (keeping 
the shaft stationary) an amount corresponding to 1/26% on its periph- 
ery. 

2) If any of the padders or trimmers is completely open, move the dial 
clockwise, with respect to the condenser shaft, an amount correspond- 
ing to 1/16" on the dial periphery. 

3) If any of the trimmers or padders is closed and the corresponding 
trimmer or padder on the same band is open, add a 6.8 mmf ceramic 
NPO condenser (bk-bl-gy-wt-gn) (C50 or C65) across the closed padder 
or trimmer to extend its range. 


If the VFO can now be tracked to the dial, replace the cover and complete 
calibration. 


C. Operation 
General operating characteristics and requirements. 


a. The Viking Model 122 VFO has been designed as a crystal substitute. 
The output of 
a minimum of 8 volts r.m.s. across 25,000 ohms in the fre- 
quency range of 7.00 to 7.425 me and 
a minimum of 5.5 volts r.m.s. across 25,000 ohms in the fre- 
queney range’ or 1.7/5 to 2.00 me. 
may be applied across the crystal oscillator grid circuit of many trans- 
mitters directly, to take the place of 160 meter and 40 meter crystals nor- 
mally used with the transmitters. A recommended basic transmitter first 
' stage oscillator-amplifier circuit and a recommended booster amplifier will 
be discussed later for transmitters where more VFO isolation or output is 
required. 


b. The VFO has only two controls. It is imperative that the correct dial scale 
corresponding to the bandswitch position is at the index window when operating; 
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The VFO will drive many transmitters on 40 meters in either the 160 80 40 
or 40 20 15 10 bandswitch positions. The 160 80 40 meter position is 
usually preferred for 40 meter operation because the chance of "straight 
through" feedback is eliminated. The bandswitch setting for all other bands 


should be on the indicated band. Suitable frequency multiplication must be 
provided in the transmitter exciter stages. 


The output circuit of the Viking Model 122 VFO is a broadly tuned circuit 
which depends on the output cable and the transmitter input capacity to some 
extent. It is therefore impossible to obtain full VFO output with a cable 
length, between the VFO and transmitter, that differs markedly from that 
provided with the VFO. The transmitter total input capacity should be be- 
tween 30 and 4O mmf to center the VFO maximum output in the VFO frequency 
ranges (the Viking II transmitter has a one foot length of RG59U, the VFO 
input jack, and the tube input capacity to make up approximately 30 mmf.). 


Keying can be arranged so that the VFO is keyed by the transmitter keying 
circuit. Pin 8 of the VFO power plug carries the keying circuit. With such 
an arrangement the VFO simply becomes a frequency determining device and 
normal operating techniques of crystal transmitter operation apply. If it is 
desired to key the transmitter stage alone while the VFO is allowed to oper- 
ate continuously, a shorted plug should be plugged into the rear VFO key 
jack. If it is desired to key the VFO without keying the transmitter, simply 
remove the key plug from the transmitter and insert the key plug in the VFO 
keying jack. 


When the transmitter is operated "straight through" with the VFO on 160 meters 
or 40 meters, avoid placing the VFO in a location where high output RF fields 
reach the VFO. Although the rather complete shielding on the VFO will keep 
the likelihood of frequency pulling to a minimum, the high sensitivity of 

the low level VFO oscillator circuit may make a very slight feedback trouble- 
some. 


"Zero beating" receiver signals with the VFO may require the reduction of 
the transmitter exciter leakage to the receiver. Two ways to do this are: 


1) Disabling the first stage of the transmitter while the VFO is allowed 
to oscillate. The VFO-to-receiver signal may be fed out by a small 
auxiliary lead in the circuit of the VFO output at the transmitter. 


2) Disconnecting the VFO from the first stage of the transmitter by the 
crystal VFO selector switch. The sensitivity of the first transmitter 
stage may be so high that the switch terminal to terminal capacity may 
still couple enough VFO signal to the first stage to create a signal 
level in the receiver sufficient to mask the received signal. In this 
case, provision for attenuating the VFO signal at the first stage can 
be incorporated in the crystal VFO selector switch. The crystal posi- 
tions 1 and 2 of the Viking II transmitter lend themselves nicely 
when resistors are placed between the outside jacks of the crystal 
positions and a chassis ground. The resistors thus shunt the grid of 
the input stage to ground when the crystal switch is put in the 1 or 
2 positions. The value of the resistor can be adjusted to attenuate 
the signal to the degree desired. 


The power requirement of the Viking Model 122 VFO. 


An auxiliary power supply or the low voltage power supply of the transmitter 
must be capable of supplying 250 to 300 volts of plus D.C. to chassis ground 
at 15 ma and 6.3 volts A.C. to chassis ground at .3 ampere. The 250 to 300 

volt supply may be unregulated but it should not be subject to sudden voltage 
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changes or excessive voltage change with a change of 5 to 10 ma current 
drain. An octal socket is a natural connecting device for the octal plug 
provided on the VFO. 


Operation with the Viking II Transmitter. Most of the comments made under General 
Characteristics apply to the use of the VFO with the Viking II. A few details and 
suggestions are included to help the Viking II owner make his initial installation. 
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Plug the VFO power plug in the VFO socket in the left rear corner of the 
chassis. The VFO output coax plug should be plugged in the input receptacle 
below the fuse plug. Check both the RF input lead and VFO power lead for 
correctness of wiring, continuity and shorts if any difficulty arises in 
obtaining VFO drive. 


The crystal selector of the Viking II must be in the "0" position for VFO 
operation. Band edge or other calibrating crystals may be place in any 
erystal position and referred to simply by turning the crystal selector to 
the proper position. 


The discussion of keying under general operating characteristics applies 
directly to the Viking II. When the Viking II is on "phone" the keying 
circuit is opened when the plate switch is turned off. If no plug has been 
inserted in the VFO the phone-cw switch must be placed on "cw" to close the 
VFO keying circuit when the plate switch is off. The method of checking the 
VFO frequency in the receiver is to turn the phone cw switch to "ew". If 
the exciter coupling to the receiver is too great, turn the crystal selector 
switch to an empty or shunted crystal position to reduce the signal as dis- 
eussed sin Cit. 


Operation with other transmitters, 


In general the Viking Model 122 VFO output will be applied at the grid circuit 
of the crystal oscillator of a transmitter. Some considerations which must be 
made when the VFO is to be used with a given transmitter are: 
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Power supply for the VFO (discussed in Clg) 


The power sensitivity of the first stage of the transmitter. The voltage out- 
put of the VFO (listed in Cla) must be sufficient to drive the transmitter 
first stage to a value necessary for the required amplification or frequency 
multiplication. 


Sufficient isolation between the tuned tank circuit of the first transmitter 
stage and the VFO must be provided to prevent feedback effects when that tank 
circuit is tuned to the VFO frequency. 


Some triode oscillator and tri-tet oscillator stages will not provide suf- 
ficient isolation or sensitivity to be used directly with the VFO. A suggested 
transmitter crystal oscillator-amplifier circuit is shown on the next page. 
This circuit properly built will provide the first stage sensitivity and 

power output required for many transmitters. 


A 6AU6 tube will provide sufficient isolation, sensitivity, and an output 
of more than one watt on "straight through" operation and somewhat less as 
a frequency doubler if proper tank constants are provided. A 6AG7 tube may 
be used if more power output is required. A 6AG7 can be expected to provide 
two or three times as much power output as the 6AU6 as an amplifier or fre- 
quency doubler. Tubes with higher plate to grid capacity may give feedback 
troubles. Reasonable circuit layout and good separation of grid and plate 
circuit components in this stage is desirable, The 6AG7 power requirement 
is somewhat greater than that of the G6AU6. 
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crystal mt | Stage 
- De Fs x Tank to Tune 
100 = = ayaa 
ZS ra ( 
ees ; 35K * 7005 «© <> 160 M thru 
DL teas a Aaa — 5 | S Sc 
30 to ho mmfd. 6,3V = 100 
total input = 
capacity = S -005 
Key ckt. 


*Use lower resistance — 
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e. If 25 to 30 volts of RF at the VFO frequency ranges will drive the trans- 
mitter, an amplifier stage can be added at the transmitter. The amplifier 
may be directly coupled to the transmitter input circuit. The circuit below 
will provide 25 to 50 volts across 10,000 ohms without adding tuning con- 
trols. The 6AG7 tube can be expected to have an output of 40 to 50 volts 
while the 6AU6 can be expected to have an output of 20 to 30 volts RF. The 
amplifier should be located near the input stage of the transmitter. No 
capacity should be added in the plate circuit of the amplifier other than 
the output capacity of the amplifier tube and the input grid of the tube 
being driven by the amplifier. A suggested circuit is shown below. 


50 to 100 
6AU6 | to Grid of 
or 6AG7 AK = I next Stage 
Coil on 1" 
hit form 72lt 


enamelled wire 
close wound. 
looOmmf. con- 
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ae Rk, adjusted for 

total input —= maximum output 
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the 4O 20 15 
10 VFO switch 
position. 


*Use the lower resistance 
values with the 6AG7 


The power supply of the transmitter should be capable of supplying the 
power required by the tube (250 to 300 VDC at 13 ma, 6.3V at .3A for the 
6AU6, and 250 to 300 VDC at 25 ma, 6.3V at .65A for the 6AG7). 


The output circuit of the Viking Model 122 VFO has a D.C. resistance of 
22,000 ohms. The output circuit of the VFO must be isolated from the 
transmitter input grid by a blocking condenser (100 mmf) unless the 22,000 
ohm grid resistance is not too low for the input stage. 


Undoubtedly many existing transmitters can be connected directly or readily 
adapted to the Viking Model 122 VFO without much effort. It is recommended 
that parts Cl and C3 of these instructions and the transmitter under con- 
sideration be studied before proceeding to connect the VFO to a transmitter. 
Temporary connections and trials should be made before changing or adding 
circuits. Permanent arrangements can be made after the transmitter circuits 
have been found to. utilize the VFO as the user desires. 
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Item 
No. 


CH50 
CH51 
CH52 
CHD53 
CH54 
CH55 
CH56 
BKT50 
BKT51 
BKT52 
BKT53 
BKT54. 
BKT55 
BKT56 
D50 
D51 
D52 
D53 
K52 
G53 
G54 
W50 
W5L 
W52 
W53 
W54 
W55 
W56 


SW50 
L50 
15.1. 
L52 
J50 
PL50A 
PL50B 


*G50 


G51 
PL51 
X50, X51 
x52 
S50 
R50 
R52 
R53 
R54 
R55 
C52 
R51 
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Description 


Cabinet sides and back 

Cabinet bottom 

Cabinet top 

Panel 

Chassis aye 
Condenser Mounting Board Assembly 
Tilt Stand 

Rear Trimmer Coupling Bracket 

Coil Support Bracket Assembly 
Condenser Mounting Bracket 

Switch Mounting Bracket « 

Dial Mounting Bracket 

Output Coil Clamp piece (spacer) 

Tilt Stand Bracket 

Panel Bearing (in 3/8" hardware env.) 
Dial Drive Assembly 

Escutcheon, Index Assembly 

Insulated Coupling Shaft Assembly 
Knob 

Rubber Grommet 9/16 OD 

Rubber Bumpers 

Black Plastic Covered #20 Copper Wire 
Green Plastic Covered #20 Copper Wire 
Red Plastic Covered #20 Copper Wire 
Yellow Plastic Covered #20 Copper Wire 
Brown Plastic Covered #20 Copper Wire 
Gray Plastic Covered #20 Copper Wire 
Blue Plastic Covered #20 Copper Wire 
#6 Hardware envelope 

#4 Hardware envelope 

3/8" Hardware and terminal envelope 
VFO Bandswitch (4 Pos.) 

Dual Oscillator Coil Assembly 

Output Coil Assembly 

Radio Frequency Choke 

Mallory type A2A Transfer Jack 

PL259 Coaxial Plug 

UG176U Coaxial Adapter 

RG59U Coaxial Cable 

Belden #8735 - 3 cond. Shielded Cable 
Male Connector Amphenol 86-PM8 

7 pin Miniature Sockets (Shielded) 
"9005" Jones Terminal Strip 

1 3/4" Miniature Tube Shield 

47,000 or 51,000 ohm 4 watt Resistor 
h 700 ohm 4 watt Resistor 

470 ohm $ watt Resistor 

22,000 or 24,000 ohm $ watt Resistor 
22 ohm 3 watt Resistor 

QM11 Var. Cond. (Rotor term. opposite side) 
18,000 ohm 2 watt Resistor 


Part. NOs Ors Item 


Drawing No. No. Qty. Description - 
PeO-10/-24 C54 aS 15M11 Var. Cond.(Rotor term. opposite side) 
160-130-1 C61 1 30M8 Variable Condenser 

TG6O=h0 7 a1, 6635056 2 15M11 Variable Condenser 

LOG=L7 Cd aL Special LA type Variable Condenser 
22.804 O57, €5e 2 500 mmfd. +2% Silver Mica Condenser 
22.805 C59, C60 2 1000 mmfd. +2% Silver Mica Condenser 
22 827 C68 ,C69,C70 3 005 mfd 500 V.W. Bypass Condenser 
22.806 Can it ee ooh mmnfd. N220 Ceramic Condenser 
22 807 Cha, CCG 2 43 ot 22h mmfd. NPO Ceramic Condenser 
22 .808 C67 a 150 + bid, mmnfd. NPO Ceramic Condenser 
22,809 C6 it Ota ou mmfd. NO8O0 Ceramic Condenser 
22.810 C50, C65 2 6.8 * 0.5 mmfd NPO Ceramic Condenser 
22 .823 C62 1 iho + 23% mmfd NPO Ceramic Condenser 


STANDARD WARRANTY 


Adopted and Recommended by the 
Radio - Electronies - Television Manufacturers Association 


The E. F. Johnson Company warrants each new radio product manufactured by it to 
be free from defective material and workmanship and agrees to remedy any such defect 
or to furnish a new part, except for electron tubes, in exchange for any part of any 
unit of its manufacture which under normal installation, use and service disclosed 
such defect, provided the unit is delivered by the owner to us or to our authorized 
radio dealer or wholesaler from whom purchased, intact, for our examination, with all 
transportation charges prepaid to our factory, within ninety days from the date of 
sale to original purchaser and provided that such examination disclosed in our judge- 
ment that it is thus defective. : 


This warranty does not extend to anyof our radio products which have been sub- 
jected to misuse, neglect, accident, incorrect wiring not our own, improper installation, 
or to use in violation of instructions furnished by us, nor extend to units which have 
been repaired or altered outside of our factory, nor to cases where the serial number 
thereof has been removed, defaced or changed, nor to accessories used therewith mot of 
our own manufacture, nor to electron tubes. 


Defective electron tubes should be returned directly to the tube manufacturer 
for adjustment at the following addresses: 


(a) For RCA tubes to: Adjustment Service, RCA at the nearest of the following 


addresses: 
34 Exchange Place 589 East Illinois Street 420 So. San Pedro Street 
jersey, City 2, N. di. Ciiiicsicow li ei rimosas Los Angeles 13, California 


(ob) For General Electric tubes to: 


Adjustment Service, Owensboro Tube Works 
General Electric Company 
Owensboro, Kentucky 


Any part of a unit approved for remedy or exchange hereunder will be remedied or 
exchanged by the authorized radio dealer or wholesaler without charge to the owner. 


This warranty is in lieu of all other warranties expressed or implied and no 
representative or person is authorized to assume for us any other liability in con- 
neetion with the sale of our radio products. 


= Re 


REPRESENTATIVES: 


e 
e 
e 
e 
bs . 
bs Atlanta 5, Ga., James Millar Associates, 1036 Peachtree St., N. E., Elgin 0919 
e 
e Boston 6, Mass., Paul R. Sturgeon, 25 Huntington Ave., COpley 7-2562 
e 
- Chicago 31, Ill., Ellinger Sales Co., 6540 Northwest Highway, ROdney 3-1570 
e 
e Columbus 15, Ohio, Wm. E. McFadden, 150 East Broad St., MAin 3363 
e 
be Denver 3, Colo., Ronald G. Bowen, 825 Broadway, Rooms 307-309, AComa 5211 
e 
Highland Park 3, Mich., A.B.M. Sales Company, 15850 Third Ave., 
TOwnsend 8-0044 


Kansas City 8, Mo., Herbert A. Roes & Co., 2601 Cherry St., HArrison 2036 


Los Angeles 15, Calif., Don C. & Wm. H. Wallace, 1206 Maple Ave., 
Bendix Building, Rlchmond 7-0401 


Mitneapolis 1, Minn., Fred B. Hill Co., 256 Ist Ave. No., MAin 8353 
New York 16, N. Y., F. Edwin Schmitt Co., 136 Liberty St., WOrth 2-6550 


Philadelphia 2, Pa., S. K. MacDonald, Inc., 1531 Spruce St., Kingsley 5-1205 
Phoenix, Ariz., Harry A. Moore Sales Co., 4142 North 18th St., AMherst 5-4662 


Pittsburgh 22, Pa., S. K. MacDonald Inc., 715 State Theatre Building, 
335 Fifth Ave., ATlantic 1-2253 


Portland 10, Ore., Dave M. Lee Co., 2712 N. W. Raleigh St., BEacon 2241 
San Fraarecer Calif., Logan Sales Co., 530 Gough St., HEmlock 1-5127 
Seattle 1, Wash., Dave M. Lee Co., 2517 Second Ave., MAin 5512 
Syracuse 4, N. Y., Wally B. Swank, 2310 Bellevue Avenue, 76-8056 


Washington, D. C., S. K. MacDonald Inc., 217 Riggs Bank Building, 
3308 14th St., N. W., COlumbia 3938 


CANADA 
Toronto 12, Ont., A. C. Simmonds & Sons Ltd., 100 Merton St., MAyfair 9111 


EXPORT 
New York 7, N. Y., M. Simons & Son Co., 25 Warren St., BArclay 7-5513 
Cable Address—Simontrice 
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REPRESENTATIVES: 


e 
e 
e 
° 
° 
. Atlanta 5, Ga., James Millar Associates, 1036 Peachtree St., N. E., ELgin 0919 
e 
e Boston 6, Mass., Paul R. Sturgeon, 25 Huntington Ave., COpley 7-2562 
e 
by Chicago 31, Ill., Ellinger Sales Co., 6540 Northwest Highway, ROdney 3-1570 
e 
e Columbus 15, Ohio, Wm. E. McFadden, 150 East Broad St., MAin 3363 
e 
be Denver 3, Colo., Ronald G. Bowen, 825 Broadway, Rooms 307-309, AComa 5211 
e 
Highland Park 3, Mich., A.B.M. Sales Company, 15850 Third Ave., 
TOwnsend 8-0044 


Kansas City 8, Mo., Herbert A. Roes & Co., 2601 Cherry St., HArrison 2036 


Los Angeles 15, Calif., Don C. & Wm. H. Wallace, 1206 Maple Ave., 
Bendix Building, Richmond 7-0401 


Minneapolis 1, Minn., Fred B. Hill Co., 256 1st Ave. No., MAin 8353 
New York 16, N. Y., F. Edwin Schmitt Co., 136 Liberty St., WOrth 2-6550 
Philadelphia 2, Pa., S. K. MacDonald, Inc., 1531 Spruce St., Kingsley 5-1205 
Phoenix, Ariz., Harry A. Moore Sales Co., 4142 North 18th St., AMherst 5-4662 


Pittsburgh 22, Pa., S. K. MacDonald Inc., 715 State Theatre Building, 
335 Fifth Ave., ATlantic 1-2253 


Portland 10, Ore., Dave M. Lee Co., 2712 N. W. Raleigh St., BEacon 2241 
San Francisco, Calif., Logan Sales Co., 530 Gough St., HEmlock 1-5127 


Seattle 1, Wash., Dave M. Lee Co., 2517 Second Ave., MAin 5512 
Syracuse 4, N. Y., Wally B. Swank, 2310 Bellevue Avenue, 76-8056 


Washington, D. C., S. K. MacDonald Inc., 217 Riggs Bank Building, 
3308 14th St., N. W., COlumbia 3938 


CANADA 
Toronto 12, Ont., A. C. Simmonds & Sons Ltd., 100 Merton St., MAyfair 9111 


EXPORT 
New York 7, N. Y., M. Simons & Son Co., 25 Warren St., BArclay 7-5513 
Cable Address—Simontrice 
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INTRODUCTION TO 
THE ASSEMBLY DETAILS FOR THE 


JOHNSON VIKING II TRANSMITTER KIT 


Success in assembling a piece of radio equipment, such as the Viking IT, ° 
requires only that the instructions be fcllowed implicitly, and that the 
work be divided into sections which may be easilv checked for correctness 
and completeness. It is a good plan to read over each description of the 
operation, perform it, and using the schematic diagram, check to see if 
your interpretation agrees with the schematic. As you go along you will 
be surprised how very familiar with the transmitter you become. Even with 
this, it is inevitable that some small mistakes will be made; however, by 
the time the transmitter is finished, these mistakes can be found réadily 
by following the test procedure. 


Avoid "rosin" or "cold" solder connections by using a clean, hot iron, by 

using good rosin core solder, and by holding the iron against the connec- 

tion long enough so that the solder flows freely around the wire or termi- 
nal. Make certain all screw and nut electrical connections are clean and 

tight. Use shakeproof washers whenever they are called for in the text. 


Mounting the front panel is postponed until one of the last Operations to 
avoid the possibility of scratching the panel. The parts which mount on 
the front of the chassis behind the front panel are equipped with two 
mounting nuts so that it is not necessary to remove them in order to mount 
the pane]. when that stage is reached. 


The photographs, schematic diagram, and charts referred to in the following 
assembly details, or which may be usef'ul. in several phases of assembly, axe 
in the rear of the Operating Menual supplied with the Viking II. Study the 
Operating Manual thoroughly, but in particular, read the warning on Page 1 
the license notice of paragraph Al on Page 3, The Theory of Operation, and 
Viking II Tuning Details, before testing or operating the Viking II. 


SPECIAL NOTICE 


There are numerous points throughout the Viking II where grounds are made dir- 
ectly to the chassis by means of solder terminals. In almost every case, contact 
resistance between the chassis and solder terminal is very low and results in an ex- 
eellent ground connection. Occasionally however, a high resistance chassis ground 
occurs because of oxidation of the aluminuin. (The chassis has been etched and given 
additional treatment to preserve its appearence while being handled during assembly 
of the kit.) east 


An extra shakeproof washer, installed between each solder terminal and the chas- 
sis, will insure 100% effective grounds. Sketch A below illustrates how a typical 
ground connection should be made. Sketch B shows the recommended method of making 
ground connections at the ends of terminal strips. Sketch C shows assenbly detail 
of ground connections at. miniature tube sockets Xl, X2, XS, RO ana, 
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VIKING II TRANSMITTER KIT 
Assembly Details 


In diate to be. able. to wee on the transmitter rk an: javerted position without 
damaging the parts mounted above the chassis, four legs roughly 3/4 ae ae 

x 11 1/2" should, be made of sera ep wood. Four 7/32." diameter holés’ are provided 
in each end of the chassis for the 1" 10-32 machine serews and. nuts supplied for 
bolting the legs to the chassis. Mount legs so ‘that -the chass is is aie” off the 
bench top when right side up. ee 


Mount all the tube sockets, the VFO power socket; and the .crystal selector 
socket in the positions shown on Figure 1,’ accardina:: ‘ta. the ERA RE direc- 
tions. (Figure l may be found in the Instruction Manual ).: 


m— a, 


“Mount socket X5, 7 pin miniature with shield ‘base,- using 8 4-40 machine 


screws, shaleproof washers and nuts. The nuts must be on top of the chassis 
with the shakeproof washers and screwhesds underneath. (This avoids the 
danger of short circuits to socket terminals.) A #6 teardrop scider termi- 
nal should be fastened under the mounting screw nearest the outside edge of 
the chassis. Pin 5 (plate) should be toward the front of the chassis. X5 


“- is the 6AQ5 Putter Poub ler socket. 


zd. 


Mount miniature socket X6 for the 6AU6 cscillator in the same manner with 
pin 5 (plate) toward the front of the chassis and a #6 solder terminal under 
the ee serew nearest the outside édge of the chassis. 


Mount miniature socket X1 for the 6AU6 audio amplifier in the same wa; with 
pin 1: (control grid) toward the front of the chassis and a #6 solder termi- 
nal under the screw head nearest the edge of the chassis. 


Mount X2 for the 6AU6 audio driver in the same way as Xl. 


Mount miniature socket Xll for the 6AL5 bias rectifier with pin 2 (plate 2) 
toward the rear of the chassis and @ #6 solder “eee under the screw near 
pin 3. 


Mount socket X4, 5 pin ceramic wafer for one of- the. 807 modulators, wider 
the chassis with pin 4 (cathode) toward the front of.the chassis. Use 1/2" 

6-32 screws, shakeproof washers and nuts. Fasten a #6 solder terminal 
nave the nut nearest pin 5 using a shakeproof washer under the serewhead 
as well as under the nut. 


Mount socket X3 in the same manner with pin 2 toward the front of the chas- 
sis and a #6 solder terminal under the nut nearest ohne Wo 


Mount X28, 7 pin miniature socket atop the chassis using 3/16" 4-40 secrets 
nuts and shakeproof washers with the nuts on ton of the chassis. ‘This Genie 
et is located nriext to X3 with pin 2 toward the nearest end ot the chassis. 


Mount sockets X8 and X9, octal ceramic wafers for the 5RIGY recti“iers, 
under the chassis with pin 7 toward the rear of the chassis in each case. 
Use 1/2" 6-32 screws, shakeproof washers and nuts. 


Mount the two octal ceramic wafer sockets X7 and X17 for the 6146 tubes on 


the sub-mounting plate CH-3 with the key slots of both sockets pointing in 
the same direction. Check this on Figure 1. It is possible to. mount the 
sockets on the wrong side of the plate maxing it impossible to orient the 
socket properly. 


eicee 


-i. 


or 


Use 1/2" 6-32 screws, shakeproof washers and nuts. Center the sockets 
carefully to permit the €146 tubes to seat against the ceramic wafer for 


_ proper holding action of the socket contacts. Mount this.assembly under 


the chassis with the key slots toward the chassis center. Use 1/2" long 
x 3/8" 0.D. spacers, 7/8" 6-32 screws, shakeproof washers and mits. Use 
shakeproof washers under the screw heads atop the chassis as well as under 
the nuts. es ae 


Mount socket X10, octal wafer for the 5V4G low voltege rectifier, with pin 
7 toward the rear of the chassis. Mount with 1/2" 6-32 screws, shakeproof 
washers and nuts. 


Lay the VFO socket shield in place on the face of the octal ceramic wafer 
socket X12 and line up the holes in the shield with the holes in the socket. 
Fasten the shield temporarily in place with 6-32 screws and nuts. Bend the 
edges of the shield up slightly at the points where the small holes are 
punched. Now, before mounting the socket and shield on the chassis, connect 
ceramic disc capacitors as follows: C51, .005 mfd. between pin 3 of the 
socket and the hole near the lip of the shield; C50, .005 mfd. between pin 

8 and the hole in the lip of the shield; chg, .005 mfd. between pin 7 and 
the hole in the lip of the shield. Using W2 wire connect socket pins Agee 
4, 5, and 6 to the lip of the shield. Solder all connections except termi- 
nals 3, 7, and 8. Remove the temporary screws in the assembly, mount the 
VFO power socket X12 end shield on the rear edge of the chassis in the right 
corner (with the chassis inverted) key slot away from the corner of the 
chassis. An octal plug or tube base may assist in centering the shield per- 
fectly avoiding the possibility of later accidentally grounding the VFO plug 
pins. Use 1/2" 6-32 screws, shaxeproof washers and nuts. 


Before mounting the crystal selector socket X15, connect the two center rows 
of terminals all together. Remove the insulation from a 10" piece of We 
wire, straighten and form it into a "U" shape so it will fit into all the 
terminals of the two center rows of terminals. The center of the "U" 

should jéin the two inside terminals of crystal positions 5 and 6. Solder 
at all 10 of these terminals being sure that none of the terminals are pull- 
ed out of, position making it difficult to insert crystals later. Use but 
little solder, do not let it flow down into the socket contacts. Mount the 


erystal socket X15 atop the chassis with positions 5 and 6 toward the front 


of the chassis. se only two 1/2" 6-32 screws, shakeproof washers and nvis 
in the two rear holes of the socket. Adjust tne socket position so that 
the front socket and chassis holes are lined up, then tighten the two reer 
screws. 


Mount R30, 1 megohm potentiometer with the slotted shaft, beneath the chas- 
sis near X2& with the shaft extending thru the chassis. Use a 3/8"-32 nut 
and turn R30 so its terminals are toward X1. (R30 and R6 may be. identical 
or R30 may be 15/16" diameter whereas R6 is 1 1/8" diameter. ) 


Mount terminal board X23, a 3 terminal strip, by means of 1/4" 4-ho screws, 
shakeproof washers and nuts on the inside rear edge of the chassis near sock-~ 
et X10. Install a #6 solder terminal under the mounting washer nearest the 
top of the chassis. 


Mount terminal board X18 (5 terminal) parallel to the front of the chassis 
beside the sockets for the 807 modulators (X3, X4) using 1/4" 4-4oO screws, 
shakeproof washers and nuts. Install-.a #6 solder terminal under the mount- 
ing washer nearest the center of the chassis. ; 

Mount terminal board X19 (also~5 terminals) at right angles to the front of 


the chassis between and slightly to the rear of sockets (Xl, X2) for speech 
amplifier. Install a #6 solder terminal under the nut nesrest the rear of 
the chassis. 


tee Fre 


Mount terminal board X20 (6 terminals) at right angles to the front of 
the chassis between the 6146 sockets (X7, X17). and the. 6AU6 oscillator 
socket (X6) with a #6 solder terminal under each nut. , 


Mount terminal board X21 at right angles to the front of the chassis to 
the left of the 6146 sockets (X7, X17) with o #6 solder terminal under 
the nut nearest the front of the chassis... 


Mount terminal board X22 the same way at right angles to the front of the 
chassis opposite pin 1 of the 5R4GY socket X9 with a #6 solder terminal 
under the rear nut. 


Mount X24, 3 terminal strip vertically, inside the chassis near the VFO 
power socket X12. Install a #6 terminal under the bottom nut. 

Mount X25 (3 terminals) parallel with the front of the chassis and to the 
rear of the 6146 sockets. Use a #6 solder terminal under each nut and a 


' #6 solder terminal atop the chassis under the screw head nearest the 


center of the chassis. Turn the strip so that the terminals are as far 
as possible from the rear €146 socket. 


Inside the chassis, on the end and near the 507 socket X4, mount x26 
vertically. 


Ne Make all the grounds to the chassis as follows, using #20 tinned wire except 
where noted otherwise. The black #20 wire (W2) should have the insuletion 
stripped off for the very short leads. 
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Ground the center shield end pin & of the 64Q5 socket (X5) to the soldar 
terminal under the socket mounting screw. Defer soldering until all 
suall parts in this section are mounted. 


Ground the center shield and pins 2 and 3 of the 6AU6 oscillator socket 
(X6) to the solder terminal under the mounting screw, The lead to pin 2 
should go thru the lower hole in the terminal. Solder at the ground 
terminal and et pin 2 (being sure not to fill the top hole with solder). 


Ground pins 2, 4 and the center shield of the audio amplifier socket Xl 
to the solder terminal under the mounting screw and solder all except 
pin 4nd the chassis grouna lus. 


Do the same at audio driver socket X2 but do not solder at pins 2 or 4. 


Ground pin 4 and the center shield of the bias rectifier socket X11 to 
the solder terminal under the mounting screw. Solder at all pointa, 


Connect pin 1 of 5V4G socket X10 to the ground solder terminal of X23, 
solder at both points. 


Ground pin 5 of the 807 socket X4 end pin 5 of the 807 socket X3 to the 
#6 solder terminal under their respective mounting nuts. Solder at all 
points except pinn5 of -X3 . 


Connect the fourth terminal from the rear ot terminal board X22 to the 
solder terminal under rear mounting nut. Solder at the solder terminal 
only. 
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.: Using W2 hookup wire, connect sockets X8 and X9 in parallel as follows: 


- Pin 6:of X8 to pin 6 of X9 and solder at X8 only. 
~Pin 4 of X8 to pin 4 of X9 and solder at X9 only. 
-Pin 2 of X8 to pin 2 of X9 and solder at X9 only. 
- Pin 8 of X8 to pin 8 of X9 and solder at X8 only. 


Solder a 2" length of #24 bare wire to the outside terminal of position 
6 and also to the outside terminal of position 5 of the crystal socket 
X15. Leave the ends of these unconnected for the moment. 


Mount the bracket BKT'7 under the chassis by means of 1/2" 6-32 screws , 
‘shakeproof washers and nuts thru the front of X15. The outside of the 
bend in the bracket is toward the front of the chassis. 


Cover one of the leads of the 50 mmf. capacitor Cl4 with spaghetti and 
solder the end to the terizinal of erystal position 6 at the point where 
it was soldered to the "JU" shaped common lead on X15. Leave the other 
end temporarily unconnected. 


Mount the crystal selector switch SW8 on the bracket BKT7, the shaft to- 
ward the front edge of the chassis. Looking at the switch from the rear, 
call the rotor terminal #1 and the next terminal in a clockwise direct/on 
2 and so on around the switch, the last terminal being 12. Using a 3/5"- 
32 nut secure SWS temporerily with terminals 1 and 7 lying on a line 
perpendicular to tne top of the chassis. 


Install one of the 3/8432 panel bearings D17 in the hole in front of the 
chassis in line with the shaft of SWS. ‘The threaded portion extends thru 
the chassis to the front. Secure with a 3/8"-32 nut. 


Slip one of the split sleeve couplings D19 on the shaft of the crystal 
selector switch SW8. Loosen the screws in BKT7 slightly. 


Slip the 1/4" x 5 1/2" shaft extension Dll into the coupling D19, on the 
crystal. selector switch SW8. Adjust the position of BKT7 slightly so that 
the shaft of SW8 and the shaft Dll line up nicely, then tighten the screws 
in BKT7 permanently. Kemove the coupling D19 and shaft extension Dll. 


Solder the short lead from terminal \6/on the outside edge of the crystal 
poard X15 to terminal 6 on SWS. : 
oe 


Lead Beet , 
Solder the short Prom eae the outside edge of AL5 to terminad 
7 of SWS. ; 


Using 24 wire, connect and solder the outside terminal of crystal posi- 
tion to switch terminal 5. 
= 


In the same way connect and solder a lead from crystal position (4)to 
switch terminal _§. 
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Connect erystal position. Y/ to switch terminal }.- 


Ly Te 


—- 


i a 
_ Connect crystal position (3) to switch terminal 9. 


Connect crystal position §) to switch terminal 3 


— 


Connect erystal position @) to switcn terminal 10. 


Connect crystal position & to switch terminal 2. 


Connect erystal position(Y/ to switch terminal 11. Terminal l2.on the 
switch is left unconnected for the time being as well as terminal 1. 


Mount bracket BKT4 for the 160 meter ausiliary switch SW6 atop the chassis 
in the position shown on Figure 1. The mounting holes are approximately 
4 1/2" from the front of the chassis slightly to the right of the center, 
These holes are behind the pair of half-inch holes (spaced 2" apart) pro- 
vided to permit the drive cable to pass thru the chassis. The, horizontal 
edge through which the screws pass should be toward the chassis rear. 


Use 1/4" 6.32 binding head screws, shakeproof washers and nuts. 


Mount bracket BKT5 in exactiy the same manner under the chassis in the 
pair of mounting holes in front of the 1/2" cable clearance holes. See 
Figure 2. The horizontal edge should be to the rear. 


Mount the 5 1/2" shart and bearing assezbly DL5 in bracket BKT5 with the 
shaft extending thru the front edge of the chassis as shown in Figure 2, 
Secure in place with two 3/3.32 nuts, the second nut locking. the first. 
Obtain additional nuts fiom the hardware envelope, 


Mount pulley Di on the rear end of DL5, the hub toward the front of the 
chassis and the rim of Di centered over the 1/2" chassis holes. 


Mount the 16C meter auxiliary switch SW6 On the bracket BKTL with the 
shait toward the front of the chassis and the indexing ball toward the 
left edge of the chassis. ‘the SW6 assembly screws should be on a line 
perpendioular to the top of the chassis. Use the 3/8-32 nut and shake- 
proof washer furnished with the switch. 


Install the @rive pulley D3 on the shaft of V6 with the hub side toward 
the front of the chassis. The Opening in the rim should be downward (to- 
ward the chassis), with SW6 turned to dis counter~clockwise position look- 
ing at the end of the shaft. The pulley should be centered over the half 
inch holes provided for passing the drive cable thru the chassis. 


Cut a 34" length of dial cord D7 (two lengths of the chassis). Slip one 
of the dial cord tension Springs D9 on the cord, tie it in the center of 
the cord with an overhand knot, 


Hook the tension spring D9 on either of the ears of D3. Check SW6 to be 
sure it is still in the counter-cleckwise position. 


ten a knob on the shaft D1L5.s9 that in the process of stringing the 
dial ceble you can keep the pulley Di from turning. 


Pass one end of the cable D7 thru the break in the rim of the pulley DS; 


around D3 in a counter-clockwise direction looking from the front of the 
chassis, and thru the corresponding 1/2" hole in the chassis. 
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While holding the end of the dial cable under the chassis, turn the knob 
on the shaft D15 so that the break in the rim of the pulley D4 is nearest 
the chassis. Holding the knob with the left hand, string the cable around 
the pulley D4, thru the break in the rim and under the nearest ear on the 
pulley. Hold the pulley and dial cord with the right hand. Using a 
screwdriver, push the ear of D4 so that it grips the dial cord. Tension 
need not be kept since the critical dimensions are now set and if the 
cable falls off the pulleys, it can be readily re-strung. Tie an over- 
hand knot in the clamped end of the cable, slide the knot down to where 
the cable is clamped and draw the knot tight. 


Twist the knob on shaft D-15 in a counter-clockwise direction so that the 
dial cord is now under tension. String the thus far unused end of the 
dial cord around the pulley D3 in a clockwise direction, thru the corres- 
ponding 1/2" hole in the chassis, around pulley D4 in a clockwise direc- 
tion. Increase the tension in the cord so that it is good and tight! 

Now holding Dl and the cable in the right baud, clamp down the cther ear 
of Dk over the cable. ‘Tic an overhand knot in the end of the cord and 
slide it down tight against the ear and draw tight. Check the cable to 
make sure that there is no backlash in the switch operation and that the 
eable does not cross on the pulleys causing them tc bind. Trim off ex- 


ou 


cess length of cable, leaving about 1/2". 


Mount bracket BKTS atop the chassis, just to the right of the socket 


X5 by means of a 3/8" 10-32 screw, shakeproof washer and nut. Install a 
flat #10 solder terminal under nut. The outside of the bend in the brack- 
et should be toward the front of.the chassis. This is the bracket holding 
switch SW in figure 3. 


Locate the exciter bandswitch EW4. Locking at the rear deck of the switch 
from the rear and with the blank section of the switch to the left, call 
the topmost terminal #1, the next one 2 and.so on around the switch deck 
in a clockwise direction, the last one being terminal #7. Connect a 
jumper of SW2 wire between terminals 1 and 7 of the rear deck of SW4. Do 
not solder. 


Also on the rear deck of SW4, connect R21 (4700 ohms 1 watt) between 
terminals 1 and 4, jumper terminal 4 to terminal 3, 

Connect R22 (220hm 1/2 watt resistor) between terminals 4 and 5, solder termi 
ned yy Both resistors should be close to the switch deck and they should 
not extend past the ceramic wafer. 


Consider now the front deck of SW. Looking at it from the sheft end call 
the terminals #1 thru #7 in @ clockwise direction. (With the blank sec- 
tion to the left, #1 is the top terminal.) Connect a jumper of W2 wire 
between terminals 1 and / of the front deck. Do not solder. 


On a line at right angles to the front of the chassis just to the right 
of BKTS, you will find two holes approximately 5/32" diameter. Install 
a small grommet in each of these holes. 


Mount SW4 in bracket BKTS using the 3/6"~32 nut and shakeproof washer. 
Looking from the front of the chassis, the switch should be turned so the 
terminals of the front deck are toward the right end of the chassis and 
the switch assembly screws on a line perpendicular to the top of the 
chassis. 
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~8- Thru the rearmost grommet under SW4, pass one lead of R20°(1.00 ohms 1 
watt) and connect to terminal £7 (bottom terminal) ofthe ‘vear deck of 
SW4. Leave the resistor lead full length. - a giteay” oe a 


-h. Thru the seme grommet, pass one lead of C19 (.005 mfd: ceramic capacitor), 
also thru terminal 7. Draw C19 down -to within 1/4" of the chassis, trim 
the lead and solder terminal thts 


“i. Thru the grommet under terminal 7 of the front deck of SW. pass ohne lead 
of L20 (4.7 microhenry choke) and connect it to terminal 7 of the front 
deck of SWh. . Lye ahaa Rb 


7 j. Make up C23 by paralleling two .005 ceraiuic capacitors, twisting the leads 
together. Pass one of the leads or Ce? thru the front grommet under: SW 
and comect to terminal }7, drawing C23 down to within 1/4" of the chassis. 
Trim the lead from C23 to length and solder terminal Te 


~- &@. Mount the oscillator coil Ly atop the chassis terminals toward the front 
by means of shakeproof washers and 6-32 nuts behind and slightly ‘to the 
left of SW4 looking from the front of the chassis .- Install a #6 solder 
‘terininal under the nut nearest the center of the chassis. (Coil may be 
identified by 5 spacewound turns at the bottoun. ) 


—b. Wire al? the taps of. Lh. with #2h tinned, bare wire, keeping all the leads 
as short as pussible without applying stain at the taps. Straightening 
the wire by drawing it theu the fingers several times will improve the 
appearance of this work.. Conneet the tap nearest the bottom of Lk (not 
the end terminal) to terminal 2 cf the reer deck of SW4, solder at both 
points. 


*c. Connect the first tap (approximately 90 turns from the top of Li) to 
terminal 6 of the rear deck of SWi and solder at both points. 


+ d. Connect the. next lower tap of L4 to terminal 4 of the rear deck of SW 
and solder. ; 


- &. Selder terminal 3 of the rear deck of SwWh. 


- i. Cut off the wire lead on the top end terminal of Lh. Between the top 
terminal oi L4 and terminal 1 of the rear deck of SwWh, connect with #2h 
tinned wire and solder at both points. arate 


-g. Cut off the wire lead on the bottom terminal of L4 and solder in its place 
a 2" length of #eh tinned wire. 


a. Mount bracket BKT9 atop the chassis, to the right of SW and next to the 
1/2" hole near the front edge of the chassis. Mount the bracket flush 
with the edge of the chassis, the outside of the bend in the pracket to 
the front: Use a 3/8" 19.32 serew, shakeproof washer and nut. Install 
a large grommet in the hole to the left of BETS. 


-b. Mount the drive control R25 (25,600 ohm 4 watt potentiometer) in EKTY, 
the shaft toward the front and the terminals toward the left edge of the 
chassis. 
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Mount the high frequency buffer coil behind R25, parallel to the front of 
the chassis and its tap toward the rear as per Figure 4. The #14 lead of 
L5B passes thru the hole in the chassis. Shape the straps mentioned in 
the following steps for easy connection to the front deck of SW4 terminals 
5 and 6, before securing L5B. Use 3/8" 6-32 screws and shakeproof washers 
furnished on L5B's insulators and at the same time, mount the bracket BKT6 
under the chassis, the outside of the bend in the bracket toward the front 
of the chassis. This bracket is for the buffer tuning condenser C22. 


Connect the left hand strap on L5B to terminal 5 of the front deck of SW4. 
Do not solider. 


Connect the mid-tap on L5B to terminal 6 of the front deck of SW and 
solder. 


Cut off the wire lead from the bottom terminel of L5A. Solder 3 inch 
lengths of #2 tinned bare wire to the bottom terminal of L5A and to the 
tap next to the bottom terminal. 


Mount the buffer /doubler coil L5A just to the right of (looking from the 
front ot the chassis) the rear deck of SW and directly in front of the 
6146 sockets (X7, X17). -The coil has all-its taps and terminals in a 
line. The terminals will be to the left and slightly toward the front of 
the chassis. Use shaxeproof washers and 6-32 nuts. 


Pass the lead from the bottom terminal of LOA thru terminal 5 of the front 
deck of SW4 and solder. 


Pass the lead from the tap next to the bottom terminal of L5A thru termi - 
nal 4 of SW4 and solder. 


Connect the next higher coil tap of L5A to terminal 3 of Swh and solder. 
Connect the next higher coil tap of L5A to terminal 2 of SW and solder. 


Connect the top terminal of coil L5A to terminal 1 of SWhk and solder. 
Hach of the coil taps and terminals and each of the 7 terminals of Si) 
should now be connected and soldered. 


Using 1/4" 6-32 binding head screws, shakeproof washers and nuts, fasten 
shield S4B to shield SLA. In order to see the positions of these shields 
slip the smaller of the shields between the decks of SW. ‘The slot in the 
small shield will clear the switch. .Place the larger of the shields aiop 
the chassis, the edge having the punched holes down. The shieid will fit 
between the 6146 tubes and the oscillator coil Lk; also between the burver 
coil LbA and the 6145 sockets. The front edge of the shield will be beside 
the potentiometer R25. After screwing the shields together install 6-32 
spade bolts in each of the holes at the bottom of the shield assembly. 

Use 1/4"-6-32 binding head screws passing first thru the spade bolts, then 
thru the shield; shakeproof washers and nuts. The spade bolts must be 
either on the sides of the shicld facing the front of the chassis or tne 
right end of the chassis looking from the front. The spade bolts will then 
fit correctly in the chassis holes without the necessity for distorting 

the shield. It may be necessary to adjust the spade bolts so that they 

are perfectly aligned before they will drop right in the holes. 
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Secure the shield with shakeproof washers, and. 6-32 nuts, installing a #6 
solder terminal under the chassis, under the nut at the front edge of the 
chassis which will be used as a ground. for, the. pilot light, Atop the 
chassis, under the nut used to secure the spade bolt (to the shield) which 
will be at the left edge of the chassis, install a.#6 solder terminal 
turned toward the right. This terminal will be used late: as a ground ter- 
minal for the rotor of the oscillator tuning capacitor, C18. 


Locate the oscillator tuning condenser C18 (75L15 JOHNSON)’, the small 
variable with a short shaft. Solder.a 1 1/2" length of. #14 bus wire to 
the rotor contact at an angle of 45 degrees from the stator ¢enter line 
down and to the left looking from the shaft end. We 


Install C18 in the hole in the shield near Swh, the shaft extending thru 
the hole from the rear. Form the bus installed in operation b and pass 
it thru the hole in the ground terminal installed in operation a. Use 


‘two 3/8-32 nuts to secure.C18, the second nut to serve as a tock nut. 


Solder at the ground terminal, 


‘Connect the bottom lead of the oscillator coil Lh to the closest stator 
“terminal of C18, 


Install a small grommet in the hole beside the oscillator socket X6, 


Strip all but 1" of the insulation. off a. 3" piece of. W2 wire and pass cne 
end down thru the grommet dust installed thru terminal 5. of X6. Connect 
the other end of the wire to C18 and sclder at C18 only. 


Mount the final inductor LO atop .the chassis directly over the six ventil- 
ation holes near the front edge. The front of the inductor is the end 
where the pitch (spacing between turns) is least, and should be tovara 
the front of the chassis. Use 3/8" 6~32 screws, shakeproof washers and 
nuts. Before proceeding, remove a mounting bracket from one end of the 
high voltage divider R13 (20,000. ohn 50 watt resistor), mount the bracket 
and a #10 solder terminal under the forward mounting nut, of the final 
inductor L9 (under the chassis). Orient the bracket to support R13 later, 
as shown in Figure 10, 


Connect a piece of #14 tinned wire between the solder terminal cn the 
front end frame of LO and the 8-32 screw. terminal on the same end of the 
inductor,. Form an eye on the #1) wire and tighten between the nuts of 
L9's -32 terminal. Solder at the solder terminal, 


Mount the flexible coupler D16 on the front drive shaft of LO. Turn 19 
so that the roller contact is against the front stop. 


For convenience in shipping the tuning mechanism BKT1, the gear which will 
be later used to drive the condenser, C29, may have been fastened to ‘the 
shaft and pinion of the tuning mechanism. This gear should be removed and 
the drive shaft and pinion removed, 


Fasten the short end of the pinion and shaft assembly in the flexible 
coupler Dlé. 
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Slide BKT1 over the shaft and mount it directly in front of the final 
inductor L9 using 3/€B-32 screws, shakeproof washers and nuts. From this 
point thru operation 12h leave screws just finger tight. 


Mount BKT2 behind the final tuning inductor L9, with the outside of the 


‘bend in the bracket toward the right edge of the chassis, looking from 


the front. Refer to figure 6. Use 3/8" 10-32 screws, shakeproof washers 


“and nuts. 


Mount bracket BKT3 between brackets BKiI'l and BKT2 using 5/16" 10-32 screws 
and shakeproof washers at the front and 3/8" 10-32 screws, shakeproof 
washers and nuts at. the rear. Loosen the top bearing in BKT1 but do not 
remove. Tighten the screws securing BKT1, 2 and 3. 


Take the loose gear from BETL and hold it behind the top bearing in BKT1 
with the hub toward the chassis rear, set screws.up and with the gear 
teeth in mesh with the smail gear near the center of BKT1. Pass the 
shaft of variable condenser C29 (large 350 mmf. capacitor with long 
shaft) thru the hub of the gear and the bearing in BKT1, Permit C29 to 
rest on the final inductor L9,. 


Fasten the mounting feet provided in the hardware envelope (23.08-2) on 
the 400 mmfd. capacitor C30 (400 E15) using the screws provided and #6 


shakeproof washers. 


Pass a 1/2" 6-32 screw thry the rear bracket of C30, thru the rear mount- 
ing hole in BKT3 and the rear bracket of Ce9. Secure with a shakeproof 
washer and nut. 


Secure the front bracket of C30 to BKT3 using a 1/4" binding head screw 


-with two shakeproof washers under the head, BKT3 is tapped. 


Secure the front bracket of C29 to BKT3 using half inch 6-32 screw, 
shakeproof washer and nut. 


With the roller of the inductor L9 at the front stop and with C29 fully 
meshed, adjust the position of the gear on the shaft of C29 so that the 
groove in the gear's hub clears the gear below. Tighten set screws. 


Tighten the top bearing in BKT1. Attach a knob temporarily to the final 
tuning shaft and check to see whether or not the tuning assembly turns 
freely. Look down past the shaft of C29 and check to see if the tuning 
shaft is exactly parallel with it. IY not, loosen the mounting screws 
of BKT1 and adjust It so the two shafts are parallel. (This will aid 
in installing the panel later.) A drop of oil on the bearings of BK. — 
will aid in making the tuhing smooth. Do not lubricate the roller or 
trolley of L9. 

é 
Mount bracket BKT1O beneath the shaft of C30 using a 3/8" 10-32 screv, 
shakeproof washer and nut, the ovtsid: of the bend in the bracket tow=rd 
the fro.t of the chassis. Mount,the ecupling switen SW5 in bracket 5; TLO, 
the shaft toward the front of the chassis and the switch turned so thet 
the blank portion is toward the bottom and the two rotor contacts are on 
a line perpendicular to the top of the chassis. Use a 3/8" - 32 nut and 
shakeproof washer, 
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Fasten a #6 solder terminal under the nut of the bottom front stator 
terminal of the output tuning condenser C30 and pointing toward the 
chassis. Between this terminal and the two rotor lugs (left hand) of 
SW5, connect a piece of #14 wire and solder. 


Locate C36 and C37 each 300 mmf. 600 WV mica capacitors with stamped 
terminals, Lay these two capacitors together, terminals touching and with 
mounting holes together. Using the lower right hand end frame screw of 
C30 (looking from the front) mount C36 and C37 together, with their reg- 
ular mounting holes to the right, by means of the capacitors' solder 
terminals. At the same time, install a #6 solder terminal under the screw 
head pointing up. 


Under the screw in the front mounting bracket for C30 (nearest the shaft) 
install a #6 solder terminal pointing toward the chassis. Bend this 
terminal and the terminal in the previous operation so they project to 
he front. 


Form a "U" shaped piece of #14 wire with sharp corner bends to fit the 
terminais just installed, The sides of the "U" should be approximately 
Tose”. 


Locate capacitor C33, 150 mmf. WV mica. ‘Turn the capacitor so that the 
mounting holes are to the left and the face of the capacitor adjacent to 
the solder terminals toward you. Twist the top terminal of the capacitor 
about 45 degrees and with the capacitor facing the same direction, slip 
the bent terminal over the #14 wire. Slide the ends of the "U" shaped 
wire into the terminals on C30 and adjust its position so that the flat 
side is parallel to the chassis and the end of C38 is flush with the ends 
of C37 and C36, Solder the #6 terminalis but not the terminal of C38. 


Tne steps g., h., and i. can be accomplished with #16 bare copper wire 
if available, if not, then with parallel conductors of #20 wire furnished 
with the kit. 


Using a straight lead, cut to fit, connect the bottom terminal of C38 to 
the extreme right hand terminal of SW5 looking from the front of the 
chassis. Solder at both points: 


Bend the bottom terminals of C36 and C37 so there is no danger that they 
short together, Connect the bottom terminal of C37 (front condenser) to 
the terminal next to the right hand terminal of SW5, solder at voth points. 


Connect the bottom terminal of C36 (rear condenser) to the next adjacent 
terminal of SW5 and solder. 


Install C35, .0003 mfd. 450 V molded mica in front of C38 against the edge 
of C3 and the end flush with the end of C38. Connect the top lead tu 
the #14 wire and the bottom lead to the next adjacent terminal of SW5, 
solder at SW5 only. 


Install C34 next to C35, connect the bottom lead to the next adjacent 
terminal of SW5 and solder at SW5 only. 
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Install C33 next to C34, connect to SW5 and solder. Solder all the con- 
denser leads and the terminal of C38 on the #14 wire. 


Mount bracket BKT12 atop the chassis, outside of the bend flush with the 
front edge of the chassis, next to the switch SW5 (output coupling switch) 
using a 3/8" 10-32 screw, shakeproof washer and nut. 


On the long end of the 1 5/8" shaft and bearing assembly Dl4, slip pulley 
D5, hub side toward the bearing. 


Slip Dl4 into the hole in BKT12 from the rear and secure with the 3/8332 
mounting nut on the assembly. . 


Adjust the position of the pulley D5 on the snaft of Dl4 so that it clears 
the shield base of the socket X2 by 1/4". (The hub of the pulley will be 
almost exactly flush with the end of the shaft.) 


Slip pulley D6 on the front shaft of the output coupling capacitor C30, the 
hub to the rear. Adjust the position of the pulley so that it lines up with 
pulley D5, the opening in the rim toward pulley D5, and with C30 at full 
capacity. 


With the pulley D5 turned so that the opening in its rim is toward C30, run 
a 3/4" 8-32 screw thru the hole (stamped in the pulley) nearest the rim and 
Just to the left of bracket BKT12. Pass the screw thru the pulley from the 
rear to front. Secure with a shakeproof washer and nut. This is the stop 
for the drive assenbly. i 


Readjust the position of D5 on the shaft Dik so that the end of the screw 
installed in 13 f. is exactly flush with the front edge of bracket BKT 12. 


Now, making use of the stop just provided, install the drive cable in a 
similar manner as the drive cable for the 160 meter switch SW6 described in 
part 7 j thrul. The tension spring should be fastened to pulley D5 on 
shaft assembly D14. It will not matter if C30 is allowed to turn during the 
assembly of the cable. The pulley on C30 should be loosened after the cable 
has been strung and re-tightened after adjusting C30 to maximum capacity 
with the drive pulley at the counter-clockwise stop, Do not be afraid to 
tighten the cable and make sure it can be rotated to the limits of the stops 
without jumping off the pulleys. 


Looking at the rear of C29 and C30, remove the mounting bracket screw near- 
est the shaft of C30 and the end frame screw at the bottom and to the left 
of the shaft of C29. These screws are then used to attach the jumper strap 
BKT15 (16.1083) used to bond.c29 and C30. 


Pemove the mounting screw of the 6146 sub panel nearest the rear end of the 
final tuning inductor L9, Attach the tank grounding strap BKTL: (16.1089) 

to C29 using two 1/4" 6-32 binding head screws and shakeproof washers. 

Attach the other end to the chassis replacing the 7/8" 6-32 screw and spacer, 
It will be necessary to twist the bottom of the strap about 1/4 turn to 

the right. The strap must be positioned so as not to interfere with the 
stator connection of C29. Fasten two #6 solder terminals under the nut 
below the chassis for grounding the 6146 cathodes later. 


Looking at the 160 meter switch SW6 from the rear of the chassis, call the 
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first terminal to the right of the top nut (used in assembling the switch) 
terminal #1. Call the others in order in a clockwise direction #2, 3, etc. 


_ around to the one just to the left’ of #1 which will be #12. 


Fasten a flat #10 solder terminal under the 8-32 screw terminal on the rear 
of the final inductor L9 and connect a piece of Ay wire between this termi- 
nal and terminals 2 and 3 on the 160 meter switch S'6 and solder. 


Connect a #6 terminal on the bottom rear stator terminal of the coupling 
capacitor C30. . Solder a piece of #14 wire between this terminal and termi- 
nals li and 12 of the 160 meter switch SW6. Shae 


‘Connect a jumper consisting of. double leads or bare #20 (we wire) between 
- terminals 5-6 of the 160 meter switch SW6. Connect another jumper between 


terminals 8-9. Solder only at terminals 6 and 8. 


Straighten the leads of the 160 meter auxiliary inductor L10. Set it in 
position behind SW6 as shown in Figure 7. Measure the lead length necessary 
to connect the top lead to terminal 5 of SW6 and the bottom lead to terminal 
9 of SW6. ; 


Strip insulation from the leads of L10, connect to terminals 5 and 9 of SW6 


and solder. 


Secure L1O with #6 shakeproof washers and nuts installing a #6 solder termi- 
nal under the rear stud of L190. ; 

Note: Terminals 1, 4, 7, and 10 of SW6 should be blank, 

Mount the residual high frequency coil L& on the bottom rear stator terminal 
of the tuning condenser C29 as shown in Figure 7, by means of its attached 
solder terminal using a #6 ahakeproof washer and nus. Place the shakeproof 
washer between the nut on C29 and the terminal of 16 rather than betweer. 

L8s terminal and the nut used to secure it. Thus the mounting nut can be 


tightened without turning the terminal: of L& and distorting the coil. Sol- 


der the plain wire end: of L8 to the solder terminal on the rear of the final 
tuning inductor L9.° 


A silver plated spade lug is used for mounting the plate coupling capacivor 
C31. Place a 6-32 nut and shakxeproof washer on the spade tug, turn the 
capacitor on to it, (2 turns only) tighten the locknut. Mount this asseably 
on the same terminal of C29 used to mount L8, secure with a shakeproof 
washer and nut. Keep capacitor C31 spaced 21/8” from the ground strap. 


Mount the RF choke L7 behind the 6146 tube sockets using a 3/8" 8-32 screw 
and shakeproof washer. The empty solaer terminal atop L7 should be turcn:d 
toward the front of the chassis. 


Install a grommet in the hole to the right of LT. 


By means of a 1/4" 6-32 screw and shakeproof washer, fasten three #6 solder 
terminels to the coupling capacitor C21. 


Connect and solder a straight piece of #4 wire between one of the solder 
terminals on C31 and the top terminal or the RF choxe L7. 


Solder one end of parasitic suppressors Lll and L12 to the remaining two 
solder terminals on C31. 
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Solder a 6146 plate cap connector to each of the other ends of Lal 
and Lie, 


Connect a 4.7 microhenry choke L2l between the two bottom taps of RF 
choke L7. Connect Ch6 (,Ol mfd. ceramic disc capacitor) between the 
bottom tap and the solder terminal on the chassis near L7.. Connect C32 
(.O01 mfd. ceramic disc capacitor) between the other lower tap of L/ and 
the solder tezminal on the chassis. Keep all leads as short as possible, 


. solder at all points. Position the capacitors so they are clear of the: 


chassis. 

At the front, right end of the chassis mount bracket BKT11, the outside 
of the bend in the bracket flush with the front of the Chases). Use a 
3/8" 10-32 screw, shakeproof washer and nut. 


In the large hole just to the left of PRTI1, install a@ rubber grommet. 


Invert the chassis and witl the front toward you, lay the wiring harness 
in position. (The diagram of the wiring harness located at the rear of 
the operating manual will aid in identification of leads and ‘in properly 
orienting the harness.) At one extreme end of the harness you will find 
a bundie of 6 leads, three of them green, two red and one brown. These 
are the VFO power leads and should be in the rear, right hand corner of 
the chassis (looking from the bottom). Diagonally opposite, in the front, 
left* hand corner of the chassis (looking from the vyottom) you will find a 
bundle of 10 leads, one blue, one brown, one grey, one black, one orange, 
one white, one yellow, one violet, one red and one green. Run all excopt 
the red and the green lead thru the grommet and pull the leads up until 
the bend is snug in the grommet. These are the meter leads. Following 
the main harness along the front of the chassis you will find, near the 
right, three leads tied off together one each black, white and red. fin 
these leads thru the grommet under the excitation control R25. At points 
where the harness is in close proximity to terminal boards the cables 
should lie as follows: to the rear of X15, to the right (looking from 
the bottom of the chassis) of X22, between X10 and X11, to the right of 
X20 and to the right of X2l. 

Leads in the harness will prove to be slightly long and must be trimmed 
to fit. The plastic covering of the wire may be readily stripped using 
a good wire stripper, diagonal cutters or a knife. An iron applied 
directly to the insulation will cause it to melt but the iron can be 

left on joints long enough for the solder to flow without affecting the 
insulation. Leads can be identified by their color and proximity to 
connecting terminals and it is not necessary to constantly refer to, the 
wiring harness drawing in the course of connecting it. 

In the following operations, trim leacs to the correct length, strip the 
insulation from the ends, wrap securely on the proper terminal but DO NOT 
SOLDER UNTIL SPECIFICALLY INSTRUCTED TO DO So. 


Solder lead 20B green to pin 3 of Xl. 
Connect lead 9A (red) to the center terminal of X19, 
Solder leads 19B and 20A (green) to pin 3 of X2.. 


Connect lead 4B (black) to the ground terminal adjacent to pin 4 of X2. 
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Solder lead 46B (yellow-blue) to pin 2 of xh. (Run the lead between the 
socket and the chassis end.) Don't fill both holes in the terminal. 


; Solder lead 15B (gneen)-to pin 1 of Xlbe oat a 4 ike Sy 


Solder lead 4OB (the longest violet lead) 1 ‘to Pin 4 of xh 


‘Solder leads 30B and Hh (oot violet) to pin 4. of ie ee 


green 
Solder leads 1B, 15A/and a short jumper of W2 wire (1") to pin 1 of X3. 
Solder the other end of the super. to pin 3,o0f x26, 


Connect a short jumper of We wire eae be bare) between | pin 5 of X3 and pin 
4 of X28, solder at both points. 


Solder leads 45B and 46A (both yellow-blue). to pin 2..0f X3.;... 


cente 
Connect lead 43B (violet) to the/terminal of terminal board X18 » 


Connect leads 48B and 4OA (both green-white) to the ‘fourth terminal from 
the end of the chassis on terminal board xg. 


Connect lead 22B (biack) to the center terminal of "426, the three terminal 
strip on. the.end of the chassis. 


Connect leads OB and 39A (violet) to the terminal of terminal board X22 
nearest the center of the chassis. ; 


Connect leads 7B and 38A (yellow) to the fifth terminal from the rear of 
the chassis on terminal board X22, 


Connect leads 32B and 52A (both eray- ~red) oe the second terminal from the 
rear of terminal board X22, 


Connect leads 27B and 283A (both black-brown) to the rear terminal of termi- 
nal board X22. ee 


Connect lead 42A (violet) to pin 1 of the forward 5R4 socket x9. 
Connect lead 12B (red) to pin 3 of the 5V4G socket X10. 
Solder lead 24R (green) to pin 3 of the 6AL5 socket pd ae 


Connect lead 21A (white). to pin 6 of the 6AL5 socket X11. (Use the hole 
in the terminal nearest the chassis. ) : 


Connect lead 239A (white) to.the terminal of terminal board X23 nearest the 
underside of tue top of the chassis. 


Connect lead 2/A (black-brown) to the center terminal of X23. 


Connect lead 31B (blue-orange ) to the terminal of X23 nearest the edge of 
the chassis. 


Connect lead 47B (gray) to the terminal of terminal strip X25 nearest the 
erystal socket X15. 


Note: Lead 52B (gray-red) is left unconnected at this time. 
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Connect leads 1OB and 12A (both red) to the terminal of terminal ee Xoh 
nearest the bottom edge of the chassis. 


Connect leads 13B, 16A and 24A (green) to the terminal of X24 nearest the 
underside of the top of the chassis. 


Connect lead 50B (brown) to the center terminal of X2h. 
Connect leads 16B and 17A (green) to pin 4 of X6. 
Connect leads 17B and 18A (green) to pin 3 of X5. 
Connect lead 3B (gray) to pin 2 of XS. 


Connect lead 25B (white) to pin 6 of X5. 


Connect. eNgee eceiroen) to the’ second’ terminal from the front of the 
chassis on terminal board X20. 


Connect leads 9B, 10A and 11A (red) to the 3rd and kth terminals from the 
front of the chassis on terminal board X20. Jumper these terminals to- 
gether with the excess of one of the leads. 


Connect leads 34A and 50A (brown) to the fifth terminal from the front of 
the chassis on terminal board X20. 


Connect lead 18 (blue) to pin 7 of the €AU6 oscillator X6. 


Connect leads 6B and 21B (white) to the fourth terminal from the front of 
the chassis on terminal board X2l. 


Connect lead 54 (blue) to the rear terminal of X21. 


Connect lead 22A (black) to the third terminal from the front of terminal 
poard X21.. . 


Connect lead 23A (black-brown) to the second terminal from the front of X21. 


Connect lead 5B (orange) to the terminal of X21 nearest the front of the 
chassis. 


Solder lead 37B (black) which comes out of the harness very close -to gas 
front mounting nut of L9 to the terminal under this nut. 


Screw the 120 volt indicator lamp 6S6 into the high voltage indicator sccket 
X13A. Mount the socket behind the front edge of the chassis, bracket to the 
left with the filament of the lamp centered over the hole (the one, of a 
pair, nearest the underside of the top of the chassis). The bracket is 
directly under the shaft for the 160 meter switch. Use a 1/4" 6-32 binding 
head screw, shakeproof washer and nut. Soldei lead 33B (gray-red) to one 

of X13's terminals, solder lead 28B (black-brown) to the other terminal. 
Polarity need not be observed. é 


Screw the 6 volt, #40, lamp An the low voltage indicator, socket X1ha, 
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Mount the socket behind the front edge of the chassis; bracket to ‘the 
right,. the lamp centered over the hole (the one of ‘a pair nearest the 
underside of the top of the chassis) beneath the. drive contiol R25." Use 
a 1/4" 6- 32 binding head screw, shakeproof washer and nut. Connect a 
bare piece of ' 20 wire between the terminal of XT4A nearest the top of 
the chassis and the shnnanie terminal under the shield mounting nut next to 
the front of the chassis. Solder at both points being careful not to to 


touch any of.the harness leads with the iron. Solder leads 188 and 1d 19A 


(green) to the other terminal of XA. OC 


“Mount the keying jack J2 in the front edge of the chassis directly under 


the bandswitch SW4 with the solder terminals of J2 to the left. ‘Strip 


11/2" of insulation off the-black lead 268, run it thru the heavy 


ground lug of J2 to the terminal of J2 nearest the front of the chassis. 
(If 26B is a little short, draw the required length out of the harnes s.) 


Between the one emoty terminal left on J2 aud the terminal of terminal 
board X20 nearest the front of the chassis, connect L19, kh] microhenry’ 
cnoke. 


Between the two rear terminals of J2, connect C43, .005 mfd. cevamic disc 
capacitor, using the shortest possible leads. Solder all three termiuais 
Of nle, 


Connect lead; 36B (blue) to the terminal of K20 nearest the front of the 
chassis and solder. 


Mount the low voltage switch SW1 (SPST) in the front edge of the chassis 
in the hole nearest the bottom edge of tne chassis and just above the 
indicator light in X14A. Use the pair of hex nuts to adjust the switch 
shank so that about 1/4" to 5/16" protrudes thru the front of the chassis. 
Solder lead 29B (white) to one. of the switch terminals, 30A (blue-orange) 
to the other. Turn the switch now so that the terminals ere toward the 
underside of the top of the chassis. -(Put the knurled nut back on the 
switch to avoid losing it.) 


Mount ihe high voltage switch SW2 (DEST toggle) above the 120 volt in- 

licator X13A using the pair of hex nuts and adjusting the length of shank 
protruding thru the front of the chassis to the same as that of SW1l. ‘lhe 
body of the switch should be perpendicular to the top of the chassis, the. 
bushing pn toward the bottom edge of the chassis. 


Bolder igs. 308. and 318. (both eiclarnaise) to the terminal to the left 
and nearest the underside of the tov of the chassis. On the same side of 
SWe, to the terminal nearest the bottom edge of the chassis solder leads 
32A and 33A (both gray-red). 


On the right side of SW2 solder lead 37A (black) to the terminal nearest 
the underside of the top of the chassis. Solder lead 35B (orange) to the. 
other terminal of SW2. (Put the knuried nut back to the switch.) 
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S35 a. Locate the phone /CW switch SW3, 4 pole double throw ceramic wafer switch. Note 
that the switen is symmetrical. Looking at the switch from the rear call the 
first contact in a clockwise direction from either of the switch wafer mounting n 
nuts, terminal #1. The next terminal will be #2 and so on around the switch in 
a clockwise direction from the rear, the last terminal being numbered le. 


~b. Connect R28 (20,000 ohms 20 watts) between terminals 8 and 11. Since the leads 
will be used to support R28, they should be heavy, preferably #14 wire with the 
ends flattened so they will pass thru the switch terminals. Keep the leads 
short and R28 snug against SW3. Suolder at the resistor terminals only. 


c. Mount the phone/CW switch in the center of the front of the chassis using a 3/8" 
-~32 nut only. Turn the switch so that R28 is toward the underside of the chas- 
sis top and parallel to it. . The resistor mist be clear of the chassis. 


~d. Solder leads 51B (red), 47A (gray) and the lead of R28 to terminal 8 of SW3. 
~ e, Solder lead 45A (yellow~blue) to terminal 5. 
=f. Solder lead 41B (gray-red) to terminal 4. 
+ g. Solder lead 48A (green-white) and the lead of R28 to terminal 11. 
~ h. Solder lead 44B (violet) to terminal 12. 
—~ i. Solder lead 354 (crange) to terminal 1. 
™j. Solder leads 2B and 34B (both brown) to terminal 2. 
— k. Solder lead 36A (blue) to terminal 3. 
Terminals 6, 7, 9 and 10 will be left blank. 
24.~a. Mount the voltage divider R13 perpendicular to the front of the chassis as 
shown in Figure 10. One of the resistor mounting feet was earlier mounted 
under the nut for the final inductor L9. Place the open end of R13 over the 
bracket "V" and mount the other foot with a 1/4" 6-32 binding head screw, 
shakeproof washer and nut. Also, fasten a #6 solder terminal under the mount- 


ing nut. 


~b. When the resistor was shipped from the factory, the shape of the slider tap 
may have been deliberately distorted so that it does not make contact with 
the resistance element. If so, the tap must. be taken off the resistor, re- 
shaped and put back on the resistor between 1 3/4 and 2\inches from the  »ear 
terminal of R13. Do not attempt to move the tap without first Looseuing Lt me 


wc. Solder leads 42B, 43A and 44A (violet) to the terminal on the end of R13 
nearest the rear of the chassis. 


md. Solder leads 41A and 55 (both gray-red) to the slider of R13. 


@. Solder leads 3€B and 53 (both yellow) to the front terminal of R13. 


. 


~f. Solder lead 51 (red) to pin 5 and jumper to pin 6 of x28, 


~g. Pass lead 49B (green-white) thru a grommet in the chassis beside the PA 
plate choke L7. 
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Connect lead 55 (gray-red) to the center shield (used as an insulated termi- 
nal) of X28. Do not solder. 


Solder lead 53 (yellow) to. pin 2 of ..Xe8,.: 


Solder lead 54 (blue) to the counter-clockwise terminal: of-R30 (looking at 
the potentiometer’ from the rear and using the center. terminal: as the point 


Of reference). * °- 


Solder a short jumper of W2 wire between the center terminal of R30 and pin 
Tor XeBt 


Solder R29, 470,000. to 500,000 ohm 1/2. watt resistor between the center 
shield of X28 and the furthest clockwise terminal of R30 (looking at the 
potentiometer from the rear and using the center terminal as the point of 
reference). ; , 


Turn the chassis right side up, the left end toward you. Locate the meter 
switch SW7. Mount it in bracket PKT11 located on the front right corner of 
the chassis, using a 3/8"-22 nut only. The nuts used to assembie the switch 
should lie on a line perpendicular to the top of the chassis. The switch 

is symmetrical and may be turned with either nut up. Looking at SW7 from 
the rear, call the first terminal to the right of the top screw, terminal nee 
the next in a clockwise direction 2 and so on aroun the switch, the last 
one being #12. - | 


Solder the brown lead to terminal 6. 


Strip 11/2" of insulation off the black lead, pass it thru terminal 5, slip 
a piece of spaghetti over the exposed lead and solder to terminal 9. Solder 
at terminal 5 also. 


Solder the orange lead to terminal 4. 


Strip 3/4" of insulation off the yellow lead, pass it thru terminal Ey 
solder at terminal 2. Solder also at. 3). 


Solder the violet lead to terminal 8. 
Solder the white lead to terminal 10. 
Solder the grav lead to terminal 11. 
Solder the blue lead to terminal 12. 


Connect lead 40B (green-white) to the bottom tap on the choke L7. Solder 
being careful not to dislodge the other components. 


Wire the drive control R25 as follows: solder the red lead to the lug near- 
est the chassis. 


Solder the white lead to the center lug. 
Solder the black lead to the top lug. 


Note: he .005 mfd. ceramic disc capacitors in the following operations 
should be connected with the shortest possible leads. Once again, do not 
solder terminals until instructed. 


Connect C15, .005 mfd. between terminal 7 and the center shield of the 
oscillator socket X6. 
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Connect C16, .005mfd. between pins 4 and 3 of X6. 


Connect C17, .005 mfd. between the fourth terminal fromthe front on X20 
aud the ground terminal at the rear of X20. Solder at the ground termi- 
nal only. 


Beside the right side of the terminal board X20, connect. C2h, .005 mfd. 

between the second terminal from the front on terminal board X20 and the 
ground terminal under the front mounting nut of X20. Solder the ground 

terminal only. 


Solder C21, .005 mfd., between pin 6 and the center shield of the buffer 
socket X5. 


Connect C26, .005 mfd. between pins 3 and 4 of X5. 


Connect C27, .005 mPa. between pin 2 and the ground terminal adjacent to 
pin 4 of X5. 


Connect the remaining lead of Cl, .00005 mfd. to pin 6 of the oscilletor 
socket X6. . 


Connect R18, 100K ohms 1/2 watt between pins 1 and 3 of X6, solder at pin 
3 only. Me, 


Solder a piece of W2 wire between pin 1 of X6 and the rotor terminal (#1) 
ox the crystal selector switch Sw. 


Connect C20, .00005 mfd. silver mica capacitor between pin 5.0f X6 rune 
hing the other lead thru pin 1 of X5 to pin 7 of X5. Solder at pin 5 oe 
X6 and at pin 7 only of X5. 


Solder SH3, 5.1L ohm 1/2 watt resistor between pin 7 of X6 and the fifth 
terminal from the front of X20. 


Connect R19, 68K ohm to pin 6 of the oscillator socket XS and to the 
fourth terminal from the front of the chassis on X20. Solder at X6. 


Solder R20, 100 ohms 1 watt to the fourth terminel from.the front of 
the chassis on X20. 

Solder L20, 4:7 microhenry choke from terminal 7 of the front deck:-of 
SW4(8) to the third terminal from the front on terminal board Z20. 


Solder R23, 47K ohms 1/2 watt between the second terminal from the front 
on X20 and pin 1 of the buffer socket X5. 


Solder SH5, 2.2 ohms 1/2 watt between pin 2 of the - buffer socket ¥ 
and the ground terminal adjacent to pin 4. Solder the ground terminal, 
pin 4 ard pin 3. 

Solder C19, .005 mfa. connected to ir? of SW4A to the ground terminal under 
the mounting nut of the oscillator coil Lh. 
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! eececk 023, parallel oe) mfd. “to the do miney terminal under the nut 


used to mount the bracket for Swh. Keep the leads very short. 


. Mount the buffer tuning capacitor Cee, 5 mut. with ‘the long shaft, in the 
bracket under the inductor L5B, using two 3/8- 32 nuts, the second nut 


serving as a locknut. The bottom of the stator is parallel to the under- 
side of the top of the chassis. 


Solder two parallel conductors of #20 (W2) wire between the rotor of C22 
and -the. ground terminal under the mounting nut for the bracket of SW4. 


Connect the #14 lead of the auxiliary inductor L5B which comes from the 


top of the chassis, to the right hand stator terminal of C22. ‘Make sure 


the #14 lead is centered in the hole and does not touch the chassis. 


Between this. same stator terminal, and pin 5 ov the buffer socket X5, solder 
a piece,of W2 wire keéping it as short as possible while remaining clear 
of all the components nea.c MG 

' 
Check to be certain that all connections in the os: illator/buffer section 
are soldered. 


Wind choke 15,,L5.turns self supporting We wire on a pencil or other form 
approximately a in diameter. Solder between pin / of xAi2 ana tue termina 
of X2k to which the green leads are connected. 

Solder L16, 4.7-micrchenry chcke between pin & of the VFO power socket 
XLl2 and the terminal of X2h, to which the brown lead is connected. 


Solder L14, 4.7 microH, between pin 3 of X12 and the terminal of xeh, to 
which the red leads are connected. 


Pass a 714 wire thru pins 4 and 8 of each 6146 socket (X7 and X17) and 
solder: to the closest respective solder terminal installed earlier. 


Connect pins 1, 6, 7 and 8 of each 6146 socket with #14 wire. Connect 
pin 6-of V17 to pin 4'of V7. (This can best be done by slightly deforming 
the socket terminals and forming the wire so that it will pass thru the 
holes in each of the terminals.) Solder at all points. 


Using #20 wire (W2) connect pine of ALY to pin 2 oF 47 and solder at X7 
only. 


Solder a piece of #14 wire between pin 3 of X17 and pin 3 of X7. Then 
solder C28, .00l1. ceramic dise capacitor between pin 6 of X17 ana the mid- 
point of the 414 wire connecting pins #3 of the two 6146 sockets. 


Solder a piece of #14 wire between pin 5 of X17 and pin 5 of X7 making 
certain it clears all the other pins. ; 


Between the mid-point of the wire just installed and the rear terminal of 
X21 connect RF choke L6, soldering the choke at the mid-point of the wire 
and using a #14 wire lead to cannect to X2l1 and to support the choke. Do 
not solder at X21 as yet but solder at the end of L6. 


Make up C25 by twisting the leads of the two 25 mmf. silver mica capacitors 
tightly together. 
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Solder C25 between the mid-point of the wire (installed in operation ¢) 
and the empty stator terminal oi C22. Because of limited space it may be 
easier to connect C25 to the Py wire lead from L5B. 


Connect leads 134 and 144A (green) of the wiring harness to tue terminal 
of terminal board X25 nearest the center of the chassis. 
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BS Between pin 3 of the socket X17 and the terminal of X25 nearest the cry- 


stal socket connect 4.7 microhenry choke L22. Solder at pin 3. 


Between the terminal of X25 nearest the erystal socket and the ground 
terminal, solder C45, .001 mfd. ceramic dise capacitor. 


Connect L23, open wound VHP choke between terminal 2 of X17 and the 
terminal of the terminal board X25 nearest the center of the chassis. 


Connect Ch, .005 mtd. ceramic disc eapacitor between the terminal of X25 
to which L23 was just connected and the ground terminal. Do not solder. 


Solder cho, .005 mfd. between pins 2 and 1 of socket X17. 
‘ 


Place R24, 1800 ohm resistor on the\chassis snug against the left side of 
terminal board X21 and connect between the end terminals of X21. Solder 
at the end terminal of *2l nearest the center of tne chassis. 


Connect shunt SH4, 5.1 ohais 1/2 watt between the front terminal of, Xel and 
the fifth terminal from the front of the chassis on X21. SH4 should be on 
the same side of X2i as R24. Use thé excess length of SH leat to juiper 


On the same side of X21, connect R17, 2700 ohms 1 watt, between the third 
and fifth terminals from the front of the chassis on K21. Do not solder. 


On the other side-of X21, connect R15, 1500 ohms, 1 watt between the 
second terminal from the front of the chassis and the ground soldering 
terminal under the front mounting nut of X21. Do not solder. 


Also on the right side of X21, between the second and third terminals from 
the front of the chassis, solder R16, 820 ohms 1 watt. 


Between the terminal of X2l nearest the frant of the chassis and the 
ground terminal under the front mounting nut solder C39, .005 mid. 


Solder the fourth and fifth terminals from the front of the chassis on Kes 


Mount the modulation transformer Tt (SNC P1992) atop the chassis between 
the meter switch SW7 and the 807 sockets X3 and xh, as shown in Figure 9, 
with 3/8" 8-32 screws, shakeproof washers and nuts. Use shakeproof 
washers under the screw heads as well as the nuts, 
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Snug against the right side of terminal board X19 connect C4, .1 mfd paper 


' tubular capacitor, between the terminal. of ‘X19 nearest: the front of the 
chassis and the rearmost. terminal of X19. The ends of the: paper -.tubular 


capacitors which are marked with black bands are connécted toi the outside 


foil...These are the ends which shouldbe ‘connected to ground or the low 


potential point. Use the excess length of the rear lead to connect also 


‘to the ground terminal at the rear of X19. Push the capacitor back so 
. .thereis ino possiblity of the front lead vquching the Boat lug piacent 
r to pin 4 of x2, 


‘Next tock, ibe flat on the chassis, connect C54, 10 mfd. 25 volt electro- 
vLlytie Caseeioun. the positive terminal to pin 7 of socket X2, the negative 


terminal to the ground terminal under the mounting nut of x18, Solder at 
the ground terminal. 


‘pave 


On the left side of terminal board, flat against the chassis and snug 
against X19, connect Cl, 19 mfd. electrolytic capacitor between pin 7 of 
socket 1 and the terminal under the rear mounting nut of terminal board 
X19. Connect the Positive end of the capaictor to pin 7, the negative end 
to° ee 


Next’ to cl, connect C3, a .02 mfd. 400 volt capacitor between pin 6 of X1 
and the rear terminal of terminal board X19, the foil end toward the rear 
of Bee Solder the rear terminal of X19 and ground terminal behind it. 


Connect R2, 1800 ohms 1/2 watt between pins 4 ani 7 of Xl. The resistor is' 


insulated so pull the leads thru the terminals and let. the resistor lie 
against the bottom of the. socket. Solder at both points. 


Connect R31, 470 ohms 1/2 watt resistor between pins 4 and 7 of socket X2. 
Solder at both points. (This may appear as 510 ohms in the schenatic diagram. 


Connect R32, 1 megohin 1/2 wett resistor between pin 6 of Xl and the front 
terminal on terminal board X19. Here too, the leads can be kept very short. 


Solder at pin 6 of socket Xl only. 


Bend one of the ee of R3, 47@K ohms 1/2 watt resistor at right angies 

to the resistor body. Cut thiss2me lead to 5/8" length and put a sharp 
bend in the lead 1/8" from the end. Connect this end to pin 5 of Xl, con- 
nect the other end to the terminal of X19 nearest the front of the chassis. 


Trim one of the leads of Ce, .003 mid. paper tubular capacitor to 1 76" 
length, put a sharp bend in the lead 1/&" from the end and connect to pin 

5 of Xl. Solder this terminal being careful to keep the iron awsy from Cl. 
The other end of C2 will be left unconnected for the time being. 


Connect R5, 22K ohms between the terminal of X19 nearest the front of the 
chassis: and the cénter terminal to which the red harness lead was earlier 
connected. Solder the front terminal only. 


Slip 3/3" of small spaghetti over one of the leads of Rl, 1 meg ohm 1/2 
watt... Locate the shielded wire W5, cut off 1! of both the wire and braid. 
Discard the inside conductor of the 1" piece just cut off. Over the end 
of Rl slide the 1" piece of ar crak this will be used to shield the 
resistor. 
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Form the braid snug over the spaghetti and draw the other end down tight 
over the resistor lead. Carefully tin the end of the braid over the 
spaghetti being careful not to melt the insulation, solder the other end 
of the braid to the resistor lead. This serves to shield the resistor Ril 


Take the remaining piece of W5 shielded wire, slide the shield braid back 
and trim off the insulation of the center conductor back 1/4", Hold the 

end of the braid back 1/8" from the end of the insulation of the center 
conductor, draw the braid thru the fingers tightening the braid over the 
center conductor. Wrap a 2" piece of stripped W2 wire (#20) wire around 
the end of the braid and solder. Twist the strands of the center conductor 
together and tin with solder. 


At the other end of the shielded wire leed, you will now find that the 
shield braid is longer than the center conductor. Cut the braid off flush 
with the end of the center conductor. 


Slide the shield braid back, cut off 1/4" of the insulation of tue center 
conductor and tin the strarnced wires with solder. 


Adjust the position of the shield braid so that it is back about Loe from 
the bare center conductor. Wrap one end of a 2" piece of stripped We (#20) 
wire around the braid and solder. This is to serve as another ground lead. 


Connect the insulated lead of resistor Rl to terminal 1 of socket Xl. Con- 
nect the other end of Rl to the ground terminal adjacent to pin lL ‘of XE 


Solder the center conductor of the previously prepared shielded lead assembly 


to pin 1 of socket Xl. Solder the ground lead of the assembly to the ground 
terminal adjacent to pin 4 of Xl. 


Mount the audio gain control R6 (1 meg. volume control) under the meter 
switch. Mount with a 3/8"-32 nut and turn the terminals toward the right 
end of the chassis. 


Using a short length of W2 wire but not taut, connect the terminal of RS 
nearest the underside of the top of the chassis to pin 2 of socket Xe eid 
solder at both points. 


Using asimilarlength of W2 wire, connect the center terminal of R6 to 
pin 1 of X2 and solder at both points. 


Connect G2, .003 mfd. previously connected to pin 5 of Xl to the remaining 
terminal of R6 and solder. 


Prepare the still free end of the shielded wire W5 connected to pin 1 of 

Yl as follows: ‘trim the tinned center conductor to 1/8". Cut one lead 

of R26, 22K ohms 1/2 watt, to 1/8" length. Solder this lead to the center 
conductor of the shielded wire. Slip the 1" length of large spaghetti ; 
over the resistor and the soldered connection to the center conductor of 
W5. Slip a 1" piece of small spaghetti over one of the leads of C52, 300 
mmf. mica capacitor. With the spaghetti tight against the body of the 


condenser, hold the condenser so that the end of the insulation is flush with 


the end of the insulation of the resistor and twist the wires together. 
Solder the leads together and trim off all but 1/4" of the tinned leads. 
This will serve in a later operation to connect the center terminal of the 
microphone connector. 
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The modulation transformer has dual secondary windings, normally series gonnected 
by instructions a, b, andec foilowing. If the Viking II modulator is to be 

used for driving a larger stage, suggestions. for wiring can be found in the 
operating instruction manual. 
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Cut both the green/yellow and red wire of Th. to length and ¢dnnect:>to the 
center terminal of X16. Solder all leads on the terminal. 


Trim the yellow wire of T4 to length and connect to the fourth terminal from 
the end of the chassis on X18. Solder all the leads on the terminal. 


Cut to length both the red/yellow and green wires of T4 and solder to the 
end terminal of X18 nearest the center of the chassis. : 


Trim the blue transformer lead to length, strip off 3/8" of insulation, tin 
with solder and connect but do not solder, to the second terminal from the 


chassis end on terminal board X16. 


Trim the brown transformer lead to length, striv off 3/8" of insulation, 
tin with solder and connect but do not solder to the terminal of X18 nearest 
the end of the chassis. Save the excess lengths of the biue and brown leads. 


Connect C55, -Ol mfd. 1500 volt ceramic disc capacitor between the terminal 
of. X18 nearest the end of the chassis and the second terminal from the end. 
Do not solder. 


Install a 9/16" grommet in the hole between the 807 sockets X3 and Xk. 
Connect the excess length of the brown lead (trimmed off in 37. ec.) to the 
terminal of X18 nearest the end of the chassis. Solder. Bun the brown 
lead thru the grommet just installed. 


Connect the excess length of the blue lead (trimmed off in 37. 1.) to the 
second terminal of X18 from the end of the chassis and solder. Run the blue 
lead thru the grommet installed in 37. g. Be sure that C55 is not in con- 
tact with the chassis. 


Trim the brown and blue leads (now above the chassis) to exactly the same 
length, strip off. 3/8" of insulation and tin with’ solder. Slip a 1" length 
G17 (.133 ID black spaghetti tubing) over each of the leads. Trim one lead 
of R33 and one lead of R34 (both 22 ohms 1/2 watt) to 3/3" length. (These 
resistors may not appear in the schematic diagram.) Form a hook in thes> 
leads. Solder one resistor (the lead with the hook) to the blue transto7mer 
lead, solder the other resistor to the brown lead. Solder an 87 plate cap 
(Tc2 and TC3). to each of the remaining resistar leads keeping the leads short 
as possible. When cool, slide the tubing on. thé leads ower resistors and- 
soldered connections. 


Mount the audio driver transformer T3 (SNC P1503) underneath the chassis 

on the left end above terminal board X18, with the red and the blue leads 

up, the yellow, green and black leads nearest the under side of the top of 
the chassis, Use 1/4" 6-32 binding head screws, shakeproof washers and nuts. 


Connect the yellow to the terminal of terminal strip X26 nearest the under- 
side of the top of the chassis. 
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Connect R10, 100 ohms 1/2 watt, between this terminal and pin 3 of socket X3, 3 


Connect the green lead of T3 to the terminal of X26 nearest the bottom edge 
of the chassis. ¢ 


Connect Rll, 100 ohms 1/2 watt, between this terminal and pin 3 of the 
socket Xh. 


Connect C7, -001 mfd. paper tubular capacitor between the end terminals of 
X26. Solder at these end terminals and at pin 3 of sockets X3 and X4. 


After cutting to length, solder the black lead of T3 to the center terminal 
of X26. 


Run the red lead of T3 around the transformer and solder to the center 
terminal of X19. 


Run the blue lead of T3 around the transformer and solder to terminal 5, of 
X2, jumper to pin 6 and solder at 6 also of Xe, 


Mount the high voltage transformer Tl (SNC P1781) atop the chassis in the 
corner between the 807 sockets and the 5R4 sockets X¥8 and X9, using 3/5" 

8-32 screws, shakeproof washers and nuts. Use washers under the heads of 
the screws as well as the nuts. 


Trim one of the red lead to length and solder to pin 4 of the 5R4 socket X8. 
Trim the other red lead to length and solder to pin 6 of the 5R4 socket X9. 


Trim the black leads of Tl to length and connect one lead to each of the 
two rearmost terminals of terminal board X22. Solder all leads of these 
two terminals. 


Trim the red/yellow lead of Tl to length, strip insulation and tin with 
solder, connect to the second terminal from the front of the chassis on Xee 
but do not solder. 


Before mounting the choke Ll (SNC P1783) between the 5R4 sockets X8 and X9 
and the 5V4G socket X10, note that there is a small hole in thechassis 
inside the square formed by the mounting holes of the choke. Insert from 
the top of the chassis, a 1/4" 6-32 screw, into this hole and secure with 
a 6-32 put. 


Mount the choke Ll atop the chassis using 3/8" 8-32 screws using shakeproof 
washers under both screw heads and nuts. See Figure 9. 


Trim to length, tin with solder and connect one of the leads of the choke 
Ll to pin 8 of X9. 


Trim the other lead to length, tin with solder and connect to pin 1 of X9. 
Do not solder either lead. j 


Mount the filter choke L3 (SNC P1784) under the chassis to the rear of the 
crystal selector board, the choke parallel to the rear edge of the chassis 
and the leads emerging from the side of the choke facing the front of the 
chassis. 
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Secure only ‘the end of the choke: nearest the right end of the chassis 
using a 1/4" 6-32 binding head screw, shakeproof washer and. nut. Trans - 


. former T2 will mount directly above. and the other end of L3 will be 


secured by one of the mounting screws of T2. Knot the leads: of L3 to- 
gzether so as to be able to identify them later and not inadvertently get 
them mixed up with the primary leads of the low voltage transformer Te. 


Before mounting the. low voltage transformer atop the chassis in the corner 
behind the crystal board, note that the red/yellow lead of T2 will come 
thru the large hole in the corner of the chassis and connéct to the 

ground terminal under the mounting nut of terminal board X2k. Since this 
will be a short lead and difficult to handle, oncé the transforner is 
mounted, check the lead length required, trim to length, strip insulation 
from the end and tin with solder first. 5 . 


Mount the low voltage transformer T2 atop the chassis using shabeproof 
weshers under the heads aid nuts for the 3/8"-8-32 screws. Secure the 


free end of choke L3 at the same time. The bundle of wires containing 
the rel leads shovld project thru the 5/3" hole nearest the corner of the 
chassis. 


Note: In connectins the leads of T2, leave a little slack so that when 
the leads are. cabled to the wiring heruess, they will not be drawn 
excessively tight. ; 


Solder. one of the yellow leads of T2 to pin 2 of Lhe 5R4 ‘socket xe. 
Solder the other yellow lead of T2 to pin 8 of the 5R4 soctet X9. 


Starting now near the point where Ve leads emerge from the high vol e 
transformer Tl] lace all transformer leads together and to the wiring bar- 
ness where they follow the same course across the rear of the chassis. 

Use the waxed cord furnisiied with the kit and lace up to the point. onpo~' 
site the 6-32 nut under the filter choke Ll. 


Lay the green leads from transformer T2 atop the yellow leads and Just so 
the right of the point where the lacing was discontinued, put a righe 
angle bend in the green leads toward the front of the chassis. Now tie 
the lacing off at this point using the last ties to secure the green leads 
at the bend. 


Trim to length and connect one of the green transformer Jeads to the terni- 
nal of terminal board X25 nearest the center of the chassis (the terminal 
to which the open wound VHF choke is Peas hal and solder. 


Trim to length and solder the other green transfcrmer lead to the ground 
terminal under the mounting nut of X25 nearest the center of the chassis. 


Trim to length, tin with solder and connect one of the brown leads of Te 
to pin 8 of the 5V4G socket X10. Do net solder. 


q 
Connect the other brown lead of Te to pin 2 of X1O and solder. 


Solder one of the blue leads of T2 to pin 1 of the bias rectifier socket 
X11. Make this lead about 2" too long and double it back against itsclf 
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for about an inch. This will insure that when later lacing of leads is 
done, it will be possible to keep from straining the tube socket terminal. 


Solder the other. blue lead of T2 to pin 5 of socket X11. 
Solder one of the red leads of T2 to pin 4 of the 5V4G socket X1o. 
Solder the other red lead of T2 to pin 6 of the 5V4G socket X10. 


Route the black leads to terminal board X23 so that they follow the cable 
as far as socket X10. Solder one to the terninal of X23 to which the 
blue and orange /was previously connected. 

lead 
Connect the other black lead of T2 to the terminal of X23 to which the 
black/brown lead was previously connected. Do not solder. 


Solder the red/yellow lead of T2 to the ground terminal under the mounting 
nut of terminal strip X2'. 


Route one of the leads of the filter choke L3 (SNC P1784) in the bundle 
of trarsformer leads to pin 6 of socket X11. Tin the end of the lead 
and connect to pin-€ but do not solder. 


Route the other lead of L3 in the same manner removing sufficient insula- 
tion from the lead so that it can pass thru terminal 7 to terminal 2 of 
All. Insert a piece of spaghetti between terminals 2 and ( of X11, solder 
at terminal 2 only. 


Starting at the right end of the chassis, lece up all the *transformer 
leads (they can be laced to the wiring harness at the same time) back to 
the point where the lacing was earlier tied off. Finish lacing at the 
point where the green leads branch off. 


Choke L2 (SNC P1501) is to be mounted on the inside rear edge of tne chas- 
sis directly under choke Ll. One lead connects to pin 8 of the 5V4G 
socket X10. The other lead connects to pin 3 of X10. Before mounting 72, 
cut the leads to the proper length and tin the ends. Mount L2 using one 
3/8" 8-32 screw, shakeproof washers and nuts. The screw nearest the 

socket X3 should be a 3/h" 8.32 extending thru the chassis from the inside. 
This screw will serve as the transmitter ground terminal. Use shakeproof 
washers under the screw heads as well as the nuts. Connect the leads but 
do not solder. 


Mount the dual capacitor Cl0-11 (dual 15 mfa., 450 volts) parallel to the 
rear ede of the chassis with the black lead toward termine] board Aga 
(Bend the end of the mounting bracket and mount under the 6-32 nut below 
L1.) 

Solder one of the positive capacitor leads to pin 8 of X10. 

Solder the other positive capacitor lead to Pim Bor wae. 

Cut to length, tin with solder and connect but do not solder, the negative 


(black) lead of the capacitor to the fourth terminal from the rear of the 
chassis on terminal board X22. 
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Mount the bias supply filter capacitor C12-13 (dual 15 mfd. 150 volt) 
parallel to the rear edge of the chassis b between (10-11 and the resistor 


R13. The negative (black and blue leads) should be. to the right toward 


the 6AL5 socket X11. 


Solder the positive leads (red, green) to the ground terminal under the 
rear mounting nut of the final tuning inductor L9. 


Solder the blue lead to pin 7 of X11. 
Solder the bleck lead to pin 6 of Xll. 


Pass the ends of shunt SH2 between the front terminal and the second termi- 
nal from the front of the chassis on termina] board. X22. Solder at the 
front terminal only. 
Pass the ends of eer eve een the second and third terminals from the 
front on X22. Solder at the third terminal only. 


Mount CO, ..5 mfd paper tubular capacitor, purallel to the rear of the 
chassis behind 807 sockets X35 and xk with the ground end toward %22. 
Solder one to a #6 ground terminal wider the rearmost: mounting stud of 
the 160 meter inductor L1O. 


Sclder the other lead to pin 2 cf the 807 socket xh. 


Mount the high voltege filter capacitor C9, 8 mfd., oil filled on the 
.left-.end of the chassis beneath the high voltage transformer Tl, using the 
mounting brackets furnished in. the miscellaneous hardware package. Use 
3/4" 8-22 screws, shakeproof washers and nuts with washers mder the screw 
heads as well as the nuts. Mount the capacitor with as nuch clearance as 
possible between the cepacitor end the components below. 


‘Try to find a sufficiently long red scrap of wire cut from one of the 


transformer leads and solaer between the closest terminal of C9. and pin 
1 of socket X9. . 


Similarly try to find a long enough scrap of black wire cut from one of 
the transformer leads and solder between the remaining terminal of C9 and 
the seccnd terminal from the front on terminal board X22 


Mount the fuse post X16 in the 1/2" hole beside the bias rectificr socket 
HAL . 


If available, use a scrap of one of the black transformer leade and solder 
between the body terminal of X16 and the terminal of X23 to which the 

white lead was previously connected. This will be the terminal nearest the 
underside of the top of the chassis. 

ent the line filter assembly L13, consisting of three open wound chokes. 
down on the bench with the mounting bracket towerd you, tie edge of the 
mounting bracket up. The colls are L13A, L15B and L13C respectively with 
L13A to the left. Solder a #6 lug to each of the bottom, front terminals 
of the choke assembly. 

Solder a 4" length of W2 wire to the top terminal of L134, Solder the 
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lead to the terminal, on the back side of the assembly. 


Solder a-5" length of W2 wire to the ‘top terminal of L13B. Solder the 


lead to the terminal on the back side of the assemoly. 


Install a grommet in the 1/2" hole beside the terminal boai'd .X23. 


Pass the line cord thru this grommet, tie an overhand knot in the cord 
leaving approximately 1" of insulated leads extending from the knot. 
(Measure from the knot to the end of the insulation, do not include the 
tinned ends of the leads.) 


Pull as much of the line cord as necessary thru the grommet, solder one 
of the leads to the bottom rear terminal of L134, solder the other lead 
to the bottom rear terminal of L13B. In this way, the line cords leads 
need only be an inch long thus insuring that the line filter will be 
effective. 


Mount the antenna relay socket J5 on the rear edge of the chassis near 
the choke L2, using a 3/8" 4-40 screw, shekeproof washer and mut. 


Solder 3" leads of we wire to each of the terminals of J5 to be later 
eonnected to the line filter assembly L13. 


Mount the line filter assembly between terminal strip X23 and the choke 
L2, using 1/4" 4-lo screws, shakeproof washers and nuts. At the same 
time install three flat #6 solder terminals «der these nuts, parallel to 
the rear edge of the chassis, a single terminal pointing toward X23 under 
the nut nearest X23 and a pair of terminals, one pcinting each directiou, 
under the nut nearest L2. 


Trim to leugth and solder the 5" lead from the top of L13B to the center 
terminal of X23. 


Trim the 4" lead from the top of L13A and solder to the end terminal of 


the fuse post X16. 


Solder wiring harness lead 52B (gray/red) to the top terminal of choke 
L13C of the line filter. 


Connect capacitors Chl, che, and C53, .005 mfd. ceramic dise type, each 
bypassing the bottom terminal of one of the tine chokes to ground. Gon- 
nect one capacitor between the lower terminal and the ground terminal 
below each of the individual line filter chokes. Solder at the ground 
terminals and at the choke nearast Kes. 


Solder the longest lead from the antenna relay pover socket J5 to the 
bottom terminal of L13B (center choke). 


Solder the shortest lead from J5 to the bottom terminal of L13C. (choke 
nearest L2). 


* 


Check to see that all connections in this section are soldered. 
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Prepare the RG-8/U cable Gl and the RG-59/U cable for installation exactly 
as per the drawings immediately followins. 


Using an additional 6-32 nut &a #8 shakeproot washer, mount a flat #10 
solder terminal on the bottom, rear stator teruiinal of the output coupling 
capacitor C30. Turn the terminal up, tighten the nut, bend the terminal 
down so that it lies parallel to the top of the chassis. 


- Looking from the rear of the chassis, remove the bottom, left hand 6-32 


screw used to secure the tie rod of the final tuning capacitor C29. 


Pass the RG-8/U cable assembly thru the hole in the chassis beneath C30, 
from the top of the chassis. Connect the ground braid of the cable to 
C29 by means of the screw just removed. Insert the’ center conductor of 
the cable thru the #10 terminal just installed and solder, 


Slide the hood over the shield braid of the cable, so that the rectangular 
end will fit the output connector, receptacle J3 (83-1R). 


Solder the center conductor ta the center terminal of receptacle ast 


Push the threaded portion of J3 thru the chassis from the tuside, slide 
the hood down over the rear of. J3 and secure J3 and the hood with four 


3/8" 4-0 screws, shakeproof washers and nuts, 
ta 5] ; 


solder the tinned braid of the cable to the hood being careful not to 
leave the iron long and overheat the insulation of the cable, 


In the hole next to the VFO power socket Xl2, insert the threaded portion 
of the connector on the RG-59/U cable assembly G2, from inside the chassis. 


Secure with four 3/8" 4-40 screws, shakeproot washers and nuts. 
Route the cable assembly to the right, parallel with the transformer cable 


to the right end of the chassis, toward the front of the chassis between 
the crystal selector board X15 and the end of the chassis. 


Insert the #20 lead, soldered to the braid of G2, thru pin 2 of the 
oscillator socket X€, drawing the lead up as short as possible without 
straining the socket terminal. Solder the wire in the terminal, 


Let the cable form a curve and solder to terminal 12, the only remaining 
empty terminal of the crystal selector switch sw8. 


if possible use scraps of transformer leads for this operation. Solder 

a black lead to terwinal 7 of the meter switca SW7. Solder a red lead to 
terminal 1 of SW7. 

Install the +, 1" x 6-32 threaded studs for mounting the final window 
shield, in the four #6 clearance holes in the front of BKT-~l. Secure the 
studs with 6-32 nuts on both sides of BYT1, 


Adjust the studs so that the rear ends are flush with the face of the rear 
nut on each stud. 


Secure the dial window shield S55 on the studs just installed, sliding it 
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over the shaft of C29, bonding fingers to the front. Install 6-32 nuts 
on the studs on each side of the shield. Adjust the nuts so that the 
ends of the studs are flush with the face of the front nuts. 


Slide the 29.337 special spring washer over the shaft of C29. Slide the 
final tuning dial on the sneft of C29. 


Check to see that the final tuning inductor L9 is tight against the front 
stop; tnat C29 is fully meshed. Then push the final tuning dial very firm- 
ly against the spring washer and tighten the set screws with the 0 and 100 
dial marks on a line exactly at right angles to the top of the chassis, 0 
at the bottom. | 


Remove the knurled nuts from the toggle switches on the front of the chassis. 


Mount the meter, Ml in the front panel using the screws and washers furnished 
with it. Remove the nuts and washers from the meter studs. 


Locate the meter shield $6. Install two 9/16 grommets. ) Mount X27. 08 termi - 
nal strip on the outside of the shield using 4-ho screws, shakeproof washers 
and nuts, the washers and nuts on the outside of the shield. Install a #6 
solder terminal under each of the 4-ho nuts. 


With the terminal strip toward the top of the panel, slide the meter shield 
over the meter studs. On each of the studs place a flat washer, flst #10 
solder terminal, a second flat washer and finally a nut. Turn the solder 
terminals so they point toward the ends of the panel and tighten the nuts 
Grawing the meter shield contact fingers snug against the panel. Do not 
tighten the nuts excessively or the meter case may ve broken. 


Wind meter lead chokes L17 and L18, 15 turns, self supporting We wire on a 
pencil or other form approximately 1/4":diameter.. Install the filter for 
the meter leads as follows: Between the left hand meter stud terminal and 
the corresponding terminal of X27, connect L17, one of the chokes just 
wound. Between the right hand meter stud and the corresponding terminal of 
X27, connect L18, the other hand wound choke. Connect C43, .005 mfd. caypa- 
citor between the left hand meter stud and corresponding solder terminal 
under X27. Connect Ch7, .005 mfd capacitor, between the right hend meter 
stud and corresponding solder terminal under X27. Solder at meter terminals 
only. Do not solder the end terminals of X27. 


Mount the final tuning index plate and escutcheon assembly D2. The marcon 
escutcheon plate gues over the rectangular hole in the center of,the panel, 
the index plats behind the panel with the indicating mark below. The 
spacers should be between the panel and the plate. Mount with the screws, 
washers and nuts furnished. 


Mount the jewels X13B and X14B in their proper places on the panel with the 


‘ green jewel toward the left of the panel and secure with the nuts furnished. 


Mount a panel bearing DL/Y on the front panel, in the hole corresponding to 
the drive shaft of the final amplifier tuning. The threaded portion of 
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ASSEMBLY DETAILS 


RG-8/U OUTPUT CABLE RG-59/U VFO INPUT CABLE 
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4 E Strip off outer jacket 7 ole 


only being careful not to : 
disturb the copper braid. Remove outer jacket as shown. 


Tin the copper braid with 
solder, remove all excess 


OZ a solder. After cooling re- Tin the copper braid with solder. After 
A: move end piece of outer cooling, remove end piece of outer 
jacket and untinned (=. (SEL es jacket and untinned braid as shown. 


braid, as shown. 


Cut outer jacket insula- 
tion and center conduc- 
tor- insulation and re- <3 a 
Mees 
2 
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move per drawing. 3 1 
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10 
14 
In order to slide hood H1 Remove 2” of outer jacket 10’’ from one end as shown and 
(Amphenol 83-1H) over prepare other end by removing 1’ of outer jacket and shield 
the tinned braid it will braid, strip 2“ of insulation from center conductor. Solder 
either be necessary to a 3” length of No. 20 wire (stripped W2) to the braid where 
enlarge the hole in H] outer jacket was removed. 


by reaming with the nose of a closed pair of long nosed pliers 
or carefully filing the tinned braid until it will pass easily 
thru the hood. After checking to see that H] now passes 
over the braid, remove it for the time being. 


peninirionats (0 


Using diagonal cutters cut the metal away from the 


Remove | ¥e’’ of outer jacket from the other end of the cable. holes in H2 (Amphenol 83-1H) as shown. 
Unbraid the shielding and 
prepare the center con- aA 3 
ductor as shown. 16 


Solder the center conductor 

to the center terminal of one 

of the 83-1R_ receptacles. 

Slide the hood over the 

4 RG-59/U cable, bend down to 

the shield braid and solder. Remove the iron quickly so as not 


Cut off one of the clamps of to melt the polyethylene center conductor. 
u 


one of the heavy No. 10 solder 
terminals. Clamp the terminal 
tightly in the exact position 
shown but do not solder until 
after the cable has been in- 
stalled. 
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the bearing should be toward the chassis. Use a shakeproof washer left 
over from one of the switches, between the mounting nut and the panel. 
Tighten the bearing only finger tirht. 


Tentatively place the panel over the shafts of the transmitter, shifting 
shafts as necessary to get them to pass thru the panel holes. 


Note which, if any, of the panel bearings or switch bushings keep the 
panel from slipping down over the threads. | If necessary, loosen the nuts 
of the bearings causing the trouble and shift the positions of thé com--” 


ponents slightly. Push the panel down tight. 


Fasten the knurled nuts on the switches SWl and SW2, using fingers only. 
Secure the panel with 3/8-32 screws on all the bushings extending: thru 
the panel. Be careful not to mar the panel with wrenches. ae eas 


Loosen the diel indicator plate and the ‘final tuning dial ‘and adjust their 
positions so that the indicator 4s flush with the dial-‘ana clears the o!al 
by about 1/32". Be careful ‘that the uvts do not fall off the indicator 
plate. A bent piece of fil wire is probavly the best tool to adjust the 
dial indicator plate position. : vane 


Mount the microphone connector Ca a the front panel next to the gain con- 
trol R6, discarding the insulated’ washers furnished with the connector. 


Solder the twisted lead oi the wivrophoné filter agsenbly to the center . 
hole in the connector Jl. Solder the ground lead’ and: the free lead of 


C52 (300 mmf. mica) té the grcurd lug behind JL, 


Tighten the panel bearing for the final tuning shait making ‘sure it does 


not.bind. Do not tighten it excessively tight and. if binding docs occur 
it can be rectified by moving BrTl slightly by loosening its mounting 
screws in the chassis. Te Fey 


Slip the split sleeve coupling D1$ on the shaft of C18.” Slide tne 1/k" x 
a shaft extension D13 into the coupling from the front panel. Center the 


ends of the shafts in the coupling’ D18 and tighten. 


Slip the split sleeve coupling D19 on the shaft of the crystal selector 
switch SW8. Slip the 1/k" x 5 1/2" shaft extension Dll into the coupling, 
center the ends of the shafts together and secure. 


Solder the red meter lead to the terminal of the meter filter ‘terwinel 
board X27 nearest the end of tae chassis. Solder the black meter lead to 
terminal. of X27 nearest the output coupling capacitor 'C30. 


af 


shafts not equipped with threaded bushings, install 


On “each of the dis 
a 16.86-1 spring with the Points toward tke front panel. ‘If necessary, 
rotate springs to establish good contact with panel. Adda 29 056d hat 
washer to each of these shafts before installing knobs. 


~ 33 = 


off 


Read the Instruc- 


The following instructions are 


First look over the wiring carefully for unsol- 


fficulties. 


The red jewel should light indicating 


It should be somewhere around 380 volts 


52. a. Install the knobs and dials as: follows: 
Control Function Dial Control Position 
Crystal switch Swé8 10 - 0 Extreme counter clockwise 
Buffer tuning C22 QO: -= LOO Plates meshed 
_ Phone-CW switch SW3 Single Mark Extreme counter clockwise 

160 meter switch SW6 Single Mark Extreme counter clockwise 

Gain control R6 10 - 0 Extreme counter clockwise 

Oscillator tuning c18 100 - O. Plates meshed 

Bandswitch Swh 160 -.10 Extreme counter clockwise 

Excitation control 10 - 0 Extreme counter clockwise 

Final tuning L9, C29 Spinner C29 meshed, L9 at stop 

Coupling SW5 est tae Extreme counter clockwise 

Fine coupling, C30 100 - 0 At clockwise stop 

Meter switch SW7 Off - Mod At counter clockwise stop 

23. +4. This is the stage now where the testing should be done. 

tion Manual warnings and notices on the first three pages, Theory of Opera- 
tion and Tuning Details before testing. 
fairly complete in themselves but familiarity with operating pro edure is 
very helpful. The transmitter should not be placed in the cabinet until 
after testing thoroughly. 
dered connections, accidental grounds and other mechanical di 
A half hour spent now may save hours later. 

~ b. If the tap on the voltage divider R13 has not been positioned to between 
1 3/4 and 2 inches from the rear terminal, do so now and check to be sure 
that the slider is making contact with the resistance element. 

-c-. Install the 5 amp fuse Fl in the fuse holder X16 and with voth switches on 
the front of the panel down (off), plug the line cord into the 115 volt 60 
cycle AC line source. ‘ 

es iii =P with all the tubes out of their sockets, throw the low voltage switch 
(left hand toggle switch) "on" to determine if line voltage is applied to 
the primary of T2. This will be evidenced by the green jewel lighting. 

is If no trouble is encountered at this stage, throw the high voltage switch, 
leaving the low voltage switch "on". 
that power is applied to the primary of Tl. 

e« f. Turn off the H,V. switch and plug the 5ViG rectifier into socket X10. 
Check the voltage between ground and the fourth terminal from the front of 
the chassis on terminal board X20. 
positive with respect to ground when the line voltage is 120 volts. 

bias 
_- &- Plug the 6AL5/rectifier in the socket X11. 


This should produce a voltage 


of approximately 70 volts negative with respect to the chassis on the front 


terminal of terminal board X21. 


front of the chassis on X2l1 should be approximately 25 volts. 
the third terminal from the front should be around 40 volts. 


Voltage at the second terminal from the 


Voltage at 
These readings 


taken with a 20,000 ohms per volt meter, may be less on a 1,000 ohm per 


volt meter. 


a bb 


v 


“py 


Set the phone/CW switch on CW. Next, plug the 6AU6 oscillstor tube into 
socket X6 and switch the meter to the "ose" position. Oscillator current 


without a crystal will be approximately 17 ma to:23 ma. With an active 160, 


80 or. 40 meter crystal plugged into the crystal sockét corresponding to the 


crystal switch dial, the cu:rent should drop markedly to around 9 to 14 ma. 


The meter reads 25 ma. full scale. ‘Leave the crystal in the circuit. Turn 
off the low voltage. ; ‘4 tis eee 


Next, plug the 6AQ5. buffer into socket X5, set the bandswitch to the setting 
corresponding with the fundamental frequency of the crystal. Turn on the 
low voltage. Turn the drive control R25 cloc'wise: about half way. With 


. the meter switch in the "bfr" position, tune the oscillator condenser (18 


to the position where the 6AQ5 buffer plate current rises toa peak. This 
rise in plate current indicates the 6495 in receiving excitation. 


This step involves application of drive to the 6146: amplifier tubes. Be 
sure to keep the grid current for the 6146 tubes to 8 ma. or less at all 
times!” Turn off the low voltage, plug the 6AQ5 screen regulator into socket 
X28, the 6146s into sockets X7 and X17, connect the plate caps, turn the 
low voltage back:on. Tune the puffer condenser C22 for peak grid current 
turning the drive control R25 counter-clockwise as necessary to keep grid 
current below 3 ma. The buffer plate current at this point will depend 
upon its output frequency. At tne fundamental frequency of the'crystal it 
may be quite low whereas, ifthe transmitter is operating on 10 meters with 
a 4O meter crystal for example, the buffer current will be higher. In the 
"pfr" position the meter reads 50 ma. full scale. 


Turn the drive control to the extreme. counter clockwise position removing 
excitation to the 6146's. Plug the SRYGY rectifiers into their sockets ¥8 
and X9. aM 


Turn off the low voltege switch. Turn, R30. (on the top of the chassis) to 
its full clockwise. position. Keep the SOT plate caps away from ground. 
Don't touch them! They will have full plate voltage applied on the next 


ee eee 


operation. Turn on the low voltage switch and allow time for all the tune 


cathodes to heat up. Turn the meter switch to the "plt." position, turn on 
the high voltage switch. The current should be zero and the plate voltage 
measured at the rear terminal of R13 should be around 700 to 800 volts de- 
pending upon the line voltage. NOW BEING MOST CAREFUL BECAUSE FULL PLATT 

VOLTAGE IS APPLIED, turn R30 counter-clockwise until the amplifier draws 

a@ slight amount of current (about 10 ma.). * 


Turn the drive control up until the 6146's draw about 150 ma. plate current 
(read on the 'plt" position of the meter switch). 


Tune the final amplifier to resonance starting with the tuning capacitor 

C29 fully meshed (dial reading 0). This precludes the possibility of tuning 
the final amplifier to a harmonic. Resonance is the first point where the 
current dips sharply. (Note: On 10 mevers the amplifier cannot be tuned to 
resonance unless the coarse coupling switch SW7 is on position ce 


Adjust the amplifier for minimum ‘antenna coupling (C30 fully meshed and with 
the coarse coupling switch on position 1), attach the antenna or preferably 


Pe 


93. 


oe 


a 100 watt lamp bulb as a dummy load and retune the amplifier to resonance 
(minimum plate current). Now load the transmitter by turning the coarse 
coupling switch to position 2, retvune C29 for minimum eurrent, turn the 
coarse coupling switch to position 3, retune C29 and so on. A point will 
be reached where the mininum amplifier plate current is now at a somewhat 
higher level indicating that the amplifier is at least partially loaded. 

At this point, bring the grid current up to its normal value of 6 ma. The 
plate current will now be considerably higher. Continue tuning the amplifi- 
er as before using SW/ and C30 as a fine coupling control always bringing 
the amplifier back to resonance with C29 after each adjustment of C30 or 
SW7. The loaded plate current’ should not exceed 300 ma. When fully loaded, 


..no matter what the current there should still vemain a perceptible differ- 
_ ence between the out of resonance plate current and resonant plate current. 


Do not load beyond the point where a perceptible dip can be obtained. Ad- 
just. loading to 230 ma. “plt", 6 ma. grid. 


Leave exciter tuning and the drive control exactly as they are now set. 

Turn off both ‘power switches, turn R30 to its full counter-clockwise p osi- 
tion. Plug the 807s into sockets X3 and X4 and attach plate caps. Turn on 
the low voltage switch and by means of the drive control keep the drive at. 

6 ma. Switch to the phone position, turn on the high voltage switch, read- . 
just grid current for 6 ma, » Plate current for 230 ma. Switch meter to 
modulator position, note modulator current and turn off high voltage, Modu- 
lator current should be between 70 and 80 ma. If it is less than 79 ma. 
loosen the slider and move it toward the rear of R13, 1/8" at a time. If 
greater than 60 ma. move it toward the front. DON! T FORGET TO TURN OFF THE 


VOLTAGE FOR EACH ADJUSTMENT. After having established the static moduletor 


current between 70 or 80 ma. you are now ready for the final adjustment of 
R30. With the high vol tage off turn R30 to its full-clockwise position. 
Switch the crystal switch to a blank position (no crystal plugged in that 
particular socket), switch to CW. ‘Turn on the high voltage BE CAKEFUL HERE, 
turn R30 until "plt" current risés perceptibly. Adjust R30 for 10 ma. 
"plt" current. Switch’to the-phone position and check the "pit" current. 
It should be less than 50 ma. ‘This completes adjustment of R13 and R30. 
They will remain stable over long periods and need only be checked if 807 
tubes. are changed. ae lias 


Turn off both. power switches, switch to CW, switch the crystal’ selector 

back to its correct position, turn audio gain control to "0" and plug the 6 
6AU6 tubes into sockets Xl and X2. Turn on the low voltage switch and after 
warmup, the high voltage switch, Adjust the eet load the amplifier to 
230 ma. switch to the phone ore eka 


If, with the audio gain control turned to the "0" position a whistle is 
heard from the modulation transformer or if modulator current is 150 ma. or 
higher, turn the high voltage off, discharge the high voltage supply by 
shorting the 507 plate caps to Prats ‘reverse the 807 plate cars. 


Deleted 


Attach the microphone to the mike ae connector and adjust the audio gain 
control for 100% modulation (approximately 175 ma. "mod" current peak swing.) 


Be che 


Before assembling the transmitter in the cabinet, it is a good plan to 
eheck it on all bands and become somewhat familiar with its operation. 


Install the Viking II in the cabinet. With the large rectangular cutouts 
at the bottom, slide the assembly 23.995-1 (back and sides of the cabinet) 
under the rear edge of the transmitter chassis. The screw holes in the 
ends of this assembly will line up with the 5 tapped holes at each end of 
the front panel. 


Using 5/16" 8-32 binding head screws and #8 shakeproof washers, secure the 
assembly 23.995-1 to the front panel. Access to the lower screw holes is 
best obtained by placing the end of the transmitter chassis flush with the 
edge of the work bench thus permitting you to work from the bottom. If a 
long screwdriver is used, the blade of which fits the screw slots snugly, 
then wax or some other material can be used to hold the screws on the 
driver, greatly simplifying this operation. 


Using 3/8" #8 threadcutting screws and shakeproof washers, secure the back 
panel cf the cabinet to the rear of the transmitter chassis. The end of one 
screw will be very close to pin #@ of the 5V4G socket X10, Bend the soluer 
tab of this socket contact straight up and be sure there are no stray 
strands of wire which can accidentally short to the screw. One of the cther 
screws will touch one of the terminals of the 5R4GY socket nearest the rear 
of the chassis, however, this terminal is blank and uo harm will be done. 


Using a flat washer under the head of each 1/2" 10-32 screw mount the four 
rubber feet 22.625 on the bottom plate, securing them with #10 shakeproof 
washers and 10-32 nuts. 


Install the bottom plate using 5/16" 8-32 binding head screws and #8 shake- 
proof washers. 


With crystals, tubes and tube shields all in places and with plate caps 
connected on both 6146's and 807's install the top cover 23.993-2. With the 
folded edge to the rear, slide the lip of the 1il between the panel contact 
springs and the top edge of the panel. Secure the rear of the top cover 
with three 1/2" 10-32 thumb screws. 


This completes assembly of the Viking II transmiticr. Detailed operating 


instructions and servicing data will be found in the companion book "Opera- 
ting Instructions, Viking II Transmitter”. 
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